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AUGUST, 1917 $2.00 per year in U.S. 


$2.50 per year abroad 





we Acetylene Service 


World 


ACKED by the world’s largest acetylene 
producing and distributing organization 
—a country-wide system of factory branches, 
charging plants and exchange stations, insur- 
ing prompt, permanent, universal service 


Prest-O-Lite Acetylene Service furnishes the 
highest grade of dissolved acetylene, ready to use, in 
portable cylinders of convenient size, for welding and 
cutting. 


It insures maximum efficiency, economy and sat- 
isfaction, because Prest-O-Lite is perfectly dried, 
cleaned and purified. It increases the efficiency of 
any good welding or cutting apparatus—makes pos- 
sible better, quicker work, at lower cost. 


The Prest-O-Lite Engineering Department is al- 
way ready to assist in solving the problems of Prest- 
O-Lite users. And a staff of skilled welding men, 
stationed at various centers is ready at all times to 
give practical help to our patrons. 

Whatever your welding and cutting problems may be, we 


will gladly assist in finding the solution. You will receive 
prompt, expert attention. 


The Prest-O-Lite Co., Inc. 


U. S. Main Office and Factory, 851 Speedway, Indianapolis, Ind. 
Canadian General Office, Dept. B. 1, Toronto, Ontario 


59 Branches and Charging Plants in Principal Industrial Centere 


s Largest Makers of 
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The largest makers of Oxy-Acetylene 
Welding and Cutting Equipment and 
Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific 
accuracy and exactness of design—high quality materials and the mechanical 
perfection of construction and workmanship. OXWELD EQUIPMENT will 
produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 


OXWELD SUPPLIES, when used by competent welders, to produce better 


results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco- 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 
Welding or Cutting Work 


Oxweld Acetylene Company 


CHICAGO 
36th St. and Jasper Place 
NEWARK, N. J. LOS ANGELES 
646-686 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 
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“Fyber-Weld” Industrial Goggle 


FYBER-WELD GOGGLE 


— 


the Free- 
Easy-Flexi 
ble Center 


The Welder’s Delight—Made of fibre—an abso- 
lute Non-conductor of Heat. Light and durable. 
No. 510. Fitted with Our Famous Essentialite Lenses 
the exact glass for protecting the delicate organism of 
sight against Ultra-Violet and Infra Red rays. 
Price $3.00 per pair. 
No. 510. Fitted with Smoke Green Lenses. 
Price $2.50 per pair. 





Fyber Spectacle 


No. 511. Fitted with 
Smoke Green 
Lenses. $1.00 per 
pair. 

No. 611. Fitted with 
“Essen tialite” 
Lenses. $1.50 per 
pair. 


Manufactured exclusively by 


THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 
2300 Warren Ave. 





Chicago, Illinois 
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Use Kerosene 
For PREHEATING in 


Connection with Your 
Welding 
Torch 





Cut down the cost of 
Welding more than 


50% and turn out 
Better Work 


HAUCK MFG. CO. 


BROOKLYN, N.Y. 














EFFICIENCY of a weld not only de- 
pends on the manner in which it is exe- 
cuted, but also on the grade and amount 
of material used. 


In view of this, our engineers have de- 
veloped the highest grade of various 
welding materials known to the art. 


OXWELD RODS are furnished in 
convenient packages and are made for 
every class of material that can be welded, 
whether it be copper, brass, aluminum, 
steel, low or high carbon, chrome vana- 
dium or ordinary steel castings. 


We maintain a complete staff of ex- 
perts qualified to handle and supervise 
all lines of work. 


Oxweld Railroad Service 
Company 


CHICAGO NEW YORK 











MILBURN APPARATUS 


Milburn mixing principle produces best work with 
minimum gas, and no flash backs, burnt tips, or other 
annoyances. 

Exceptionally durable construction of torches insures 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge troubles. 


Ask for Catalogue No. 35. 


The Alexander Milburn Compan 
Baltimore, Marylany 
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ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc, 

Universal Oxygen Co, 


ACETYLENE CYLINDERS 


ACETYLENE GENERATORS 
Bermo Supply Co, 
Davis-Bournonville Co. 
The Harris Calorific Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


ALUMINUM FILLER RODS 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 

The Prest 


ite Co. 
Superior Oxy-Acetylene Mach. Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


ALUMINUM FLUX 
American Welding Co. 
Bermo Supply Co. 
Da Bournonville Co. 
The Im Brass Mfg. Co. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
pup orion Oxy-Acsty _ Machine C 
- ene Machine Co. 
United States Welding Co. 
Universal Oxygen Co” 
Vulcan Process Co, 


ALUMINUM SOLDER 
Vulean Process Co. 


ASBESTOS SHEET PAP 
Davis-Bournonville Co. 
Suwets Y ae =. au - 
United Btatee Welding —— 
niversal Oxyge 


Vuleae Process ¢ Co, 


Lite 
Oxy-Acetylene Machine Co. 
Vulcan Process — 
SPELTER WIRE 


Oxygen Co. 
Vulcan Process Co. 


MEAS ial te. Co 
Ha’ . Co, 
Superior -Acetylene Machine Co. 


BRONZE FILLER RODS 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Imperial Brass Mtg. Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vuican Process Co. 


UTT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


CARBIDE (Calcium) 
Canada Carbide Sales Co. 
Union Carbide Sales Co. 


CARBO CUTTING AND WELDING 
APPARATUS 
Carbo-Hydrogen Co. of America 


ARBO-HYDROGEN 
Carbo-Hydrogen Co. of America 


CARBON REMOVING TORCHES 
American Welding Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Davi o-Bourneaville Co. 
General Welding & Equipment Co. 
The Harris orific 


Co. 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
F hn Prest-O-Lite Co., Inc. 

Superior yo Acetylene Mach. Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


CAST IRON FILLER RODS AND FLUX 
American Welding Co. 
Bermo Supply Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperia!) Brass Mfg. Ce. 
Oxweld Acetylene Co. 
The nay O-Lite Co. 
Su r Oxy-Acetylene Machine Co. 
Un ‘ed States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co, 


CRANES (Portable) 
H. G. Doran. 


ELECTRIC ARC WELDING OUTFITS 
The Lincoin Electric Co. 
Westinghouse Electric & Mfg. Co. 
General Electric Co. 

ELECTROLYTIC OXYGEN PLANTS 
Universal Oxygen Co. 

Vulcan Process Co 


FILLER RODS (Aluminum) 
American Welding Co. 
t Fdy. Co. 


Mfg. . 
United Sta Welding Co. 
The Prest-O-Lite Co. 
Vulean Process Co. 


FILLER RODS (Swedish Iron) 
American Welding Co. 
Bierman-Everett Fdy. Co. 

Bermo Supply Ce. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 

The Im Brass Mfg. Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite S. Diciitiaek ix 

Superior Acetylene Machine Co. 

Steel Sales 


Universal Co. 
Vulcan jverea} Ouygen. ¢ 
Bronze) 


FILLER RODS (Tobin 
American Welding Co. 


vi ‘og 
I ibiene'C Eas. Co. 


Sool mperial 
ae tS Machine Co. 
Senet anion 


3 
m 9 
Buyers’ Index 

Readers of Ghe Welding Sngineer will find this index to contain the 

most accurate information obtainable relating to welding apparatus ana 

supphes. Che advertising section includes the principal manufactur ers 

of the United States. 
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Vulcan Process Co. 
United States Welding Co. 
Universal Oxygen Co. 


FILLER RODS eendem Steel) 
American Welding Co. 
Bermo Supply Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 

The Im Brass Mfg. Co. 
Oxweld Acetylene C Co. 
The Prest-O-Lite Co. 
Supert jor Oxy-Acetylene Machi 
-Acetylene Machine Co 

United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


FIREPROOF PLASTIC 
Bermo Supply Co, 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfg. Co 


FURNACES Cones) 
Buffalo Vs meee ae. 
Hauck hg BA 
Universal xy gen Co. 


GASOLINE PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
The Prest-0- Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 
Vulcan Process Co. 


GLOVES (Welders Asbestos) 
Davis-Bournonville Co. 
Vulcan Process Co. 


GOGGLES 
Guanes Bye Shield Co. 
A. Hardy & Co. 
Vulean Process Co, 


GRINDING MACHINES 


HARDENING FURNACES 
Buffalo Dental Mfg. C 
Hauck Mfg. Co. 


HOSE (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


HOSE (Oxygen and Acetylene) 
American Welding Co. 
Bermo Supply Co. 

Buffalo Dental Mfg. Co. 

Devi Doanenvilie’ Co. 
Imperial Brass Mfg. Co. 

K-o Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior -Acetylene Machine Co 
The Prest-O-Lite Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process ‘Co. 


HOISTING MACHINERY 


HOSE UNIONS 
Bermo Supply Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co 


Vulcan 
HYDROGEN 
Universal Oxygen Co. 
Vulcan Process Co. 
KEROSENE PREHEATING TORCHES 
Alger Co. 
Hauck - 
Oxweld Acetylen 






Su or oor Roll Machine Co. 
Vulcan Process Co. 


ory VALVES 
e Bastian 








tal 
K-G Welding & Cat ting Co. 
Superior Oxy-Acetylene Machine -e. 
Vulcan Process Co. 
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The Growth of Oxy-Acetylene Welding 
and Cutting and the Increasing Demand . 
for Davis-Bournonville Apparatus 


A Year Ago we said— 


“The growth of Oxy-Acetylene Welding and Cutting in the United States 
is shown by the increasing use of Davis-Bournonville apparatus, which is 
inseparably associated with the development and success of the oxy-acetylene 
industry in this country. , 


“Ten years ago the process was unknown in the United States. Today it 
forms one of the great industries of the country, with its requirements for 
acetylene, oxygen and efficient apparatus. 


“The Davis-Bournonville Company obtained the United States patents for 
the independent positive-pressure type of welding torch (mixing the gases 
in an interchangeable tip or nozzle) in 1906—basic principles which have 
been retained in the D-B torch because of their proven superiority through 
ten years of development, improvement and the most successful operation. 
“There is more Davis-Bournonville welding and cutting apparatus in suc- 
cessful use in the United States than of any other make, and the prominent 
concerns which have established the greatest success with this process have 
large installations of D-B apparatus, with from ten to one hundred or more 
torch units, and from one to six of the largest acetylene generators.” 





Today— The increasing use of the oxy-acetylene process for welding and cutting 
and of Davis-Bournonville apparatus are parallel and are graphically shown 
by the sales of “Davis Apparatus” as charted below: 
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to June 30, 1917, only. 


“Davis Apparatus” Leads the World in Range, Efficiency and Number of 
Successful Users. Write for bulletins and information showing why it is 
used by the largest steel mills, foundries, ship-yards, locomotive and car 
builders, U. S. Navy Yards and government works, mines, sheet metal 
working factories, tube and barrel welders, scrap yards, and in hundreds of 
small repair shops and garages. 


DAVIS-BOURNONVILLE CoO. 


General Offices and Factory, Jersey City, N. J. 





NEW YORK PITTSBURGH CHICAGO SEATTLE 

BOSTON CLEVELAND DETROIT SAN FRANCISCO 
NCINNATI ST. LOUIS TORONTO, ONT. 

PHILADELPHIA CINC APPARAT YS 1 ro ie 
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OIL BURNERS (Preheating) 
Alger Supply Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Co. 
Vulean Process Co. 


OXYGEN Sper im Cylinders) 
Burdett Oxygen C 
The Linde Air Products Co. 
Swift & Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


OXYGEN CYLINDERS 


PIPE WELDING 
Goldschmitt Thermit Co. 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 


PRESSURE GAUGES 
American Welding Co. 
Bastian & Bl g Co. 
Bermo Supply Co. 

npr yy ~ er, gage Co. 


Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
U. S&S. Gauge 

United States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 


American Welding Co. 

The Bastian-Blessing Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 

The Impecial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior CD ae wm Machine Co. 
The Prest t-O-Lite Co., Inc. 
United States Weld ng Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


REGULATING VALVES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


REGULATING VALVES (Hydrogen) 
Seersone, Welding Co. 
The Bastian- ne Co. 
Bermo Supply 
The Presto Lite: Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Superior iy, ny Sag Machine Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


REGULATING VALVES (Oxygen) 
The Bastian-Blessing Co. 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 





A 
Alger Supply Company.................06- 12 
ee SE Og es occ hbeccewneedes 
American Welding Co................+++. 12 
B 
The Bastian-Blessing Co................. 8 
ee TE. ORs oa nn vcs Sdbe eee Nevessh 41 
Bierman-Everett Fdy. Co.............6.+. 41 
The Bishop-Babcock-Becker Co........... bi 
POD BOOED BE CO coc nccccccconccccses 15 
Burdett Oxygen Co.......... ee eee oe 37 
Cc 
Canada a Geles as bikcnowis veneeele 15 
Carbo-Hy 
Chicago ows, 
Commercial Acetylene Welding Co........ 33 
D 
Davis-Bournonville Co.............6...5.5. 5 
ae Ee 39 
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United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 


THERMALENE-GAS 
The Thermalene Co. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


TORCHES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


— (Gasoline and Kerosene Preheat- 


American Welding Co. 

Alger Supply Co. 

Buffalo Dental Mfg. Co. 

General Welding & Eq. Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Oxweld Aastylone Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Vulcan Process Co. 


TORCHES (Oxy-Acetylene Cutting) 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson-Willis Welding § Cutting Co. 
The ——. ae Mfg. Co. 
Messer Mfg. 
Welding Supply " Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxvgen Co. 
Vulcan Process Co 


TORCHES (Oxy-Acetylene Welding) 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Messer Mfg. Co. e 
Welding Supply Co. 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior ahaniyene Machine Co. 
The The e Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


General Blectric Co... .....ccceccsscccces 16 
Goldschmidt Thermit Co.......... Back cover 
H 
The Harris Calorific Co................006- 17 
Henderson-Willis Welding & Cutting Co... 9 
OE Pra 19 
NE Ss DEES Sh 0 bss dw wile snc ccc csen thaw 3 
I 
Imperial Brass Mfg. Co.............-+005: 41 
J 
Janney-Steinmetz Co. ........6.cecencces _— 
K 
K-G Welding & Cutting Co............... 12 
L 
The Lincoln Bleetric Co.............-++.; 14 
Linde Air Product® Co.......-...,...eees. - 18 
M 
EE I es a ow we c ce scuvudene 41 
The Alexander Milburn Co...........ese05. 8 


WELDING RODS 
Bierman-Everett Fdy. Co. 





Oxweld Acetylene Co........... . 
Oxweld Railroad Service Co...... 


Prest-O-Lite Co., Inc............- Front 


Superior ene Machine | Co 
Swift & Co 


Torchweld Equipment Co.......... 
The Thermalene Co............. L 
Thomson Electric Welding Co....... ] 


Union Carbide Sales Co............ 
United States Welding Co......... 
Universal “se rr 


Vuleaia Process Co..........--00050> 17 


Westinghouse Electric & Mfg. Co.... 
Meee ORR ae 





TORCHES (Oxy-Hydregen Cuttin; 


American Welding Co. 

Bermo Supply Co. 

Davis-Bournonville Co. 

Messer & Co. 

Welding Supply Co. 
Welding & Eq. Co. 


“The ris Calorific Co. 


Henderson-Willis Welding & c 
The Alexander Milburn Co. 

The Imperia! Brass Mfg. Co. 
Vulcan Process Co. 

Oxweld Acetylene ‘Co. 

Superior Oxy-Acetylene Machine 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding 


American Welding Co. 

Bermo rg Me Co. 

Messer Mfg. 

Welding Suet ar 
Buffalo Dental Mfg. Co. 
Davie Deurheavilie Co. 
Vulcan Process Co. 

General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson-Willis Welding & Cutt 
The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 

United States Welding Co. 
Universal Oxygen Co. 


TORCHES (Special to Order) 


American Welding Co. 

Bermo Supply Co. 

The Harris Calorific Co. 
Superior Oxy-Acetylene Machine 
Vulcan Process Co. 


TRUCKS (Cylinder Carriers) 


American Welding Co. 
Davis-Burnonville Co. 

M. Desmond Mfg. Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Ce. 

Vulcan Process Co. 


VALVES (For Oxygen Cylinders) 


The Bastian-Blessing Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


WELDING (Electric Resistance-Custom 
Work) 


Thomson Electric Welding Co. 


WELDERS’ GOGGLES 


aa ep Eye Shield Co. 
A. Hardy Co. 
| oe, Process Co. 


WELDING (Oxygen for) 


The Linde Air Products Co. 
Universal Oxygen Co. 
Vulean Process Co. 


Vulcan Process Co. 
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Chicago, IIl., 
Peoples Gas Building 


nion Carbide Sales Company 


New York City, 
42nd St. Building 


SOLE DISTRIBUTORS OF 


NION CARBIDE 


“‘World’s Best Quality—Highest Gas Yield’”’ 











Packed in Blue and 
Gray Drums 


“Union Carbide’ 


spicuously, * 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


"UNION CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in stock in 100-lb. drums: 


33 x 2 in. 


12 


—a large size. 


2x iin 


—a medium size. 





. . * Os 
—an intermediate size. 


4 x 1/12 in. 


finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers, from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
Birmingham—1916 Morris Ave. 
pene A ae ?- Paha oe st. » 
on —114 erry St. 
ARIZONA 
Phoenix—42 S. Central Ave. 
ARKANSAS 
Fort Smith—109-123 So. Ninth St. 
CALIFORNIA 
Eureka—109 spies St. 
Fresno—9 32 st. 


3 
San Dice 3i6- 336 Fifth St. 
San Francisco— 


Kohl Building. 
COLORADO 
Denver—Nineteenth and Wazee Sts. 
Vietor—Third and Diamond Sts. 
CONNECTICUT 
Main 8t. 


Hartford—877 
DISTRICT OF COLUMBIA 
Washi i aaah ae Ave. and 9th St., 


FLORIDA 
sotnaeyens--306 E. Forsyth 8t. 
18 Tampa St. 
GEOR 


IA 
Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594. 
Ogeechee Canal, South of 
8t., P. O. Box 78. 


Ba 
ILLINOIS 
= Peoples Gas Bidg.. Michigan 
v 
Decatur—133-147 W. Williams St. 
East St. Louis—600 Walnut Ave. 
Peoria—721-731 So. Washington St. 
15 S. Granite St., Box 747. 
onmouth—621 S. First St. 
b mee i 8. Eighth St. 
702 East Elm St. 
INDIANA 
Evansville—i601 Illinois St. 
yo S. Alabama St. 
Terre ute—921 Wabash Ave. 
ba 
te Be oe 119 Fifth St. 
Dubuque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
— City—925 Fourth St., P. O. Box 
KANSAS 


Ae ena ig W. Third St. 
Salina—164 So. 5th St. 


KENTUCKY Beacon Building. 
126 B. Main St. 
Middlesboro-— 


tomend our customers to select from se ee, the city from which the quickest delivery and lowest freight rate can be 
‘hel eollere to “ “Union Carbide Sales Company” at the distributing point selected accompanied by remittance. 


ial corresponde to either the Chicago or New York office, 


We 
obtained, and address their 


Please address request for information or 





LOUISIANA 
New Orleans—819-21 Julia St. 


MAINE 


ears ke Commercial St. 


MARYLAN 


Baltimere 19 E. Lombard St. 
Cumberland—1 N. Liberty St. 
Salisbury—Opp. Fulton Station. 


MASSACHUSETTS 
Bosto 


m—(See Cambridge ‘“‘A.’’) 
Cambridge—241 Albany St. 
Springfield—Napier St. 


MICHIGAN 


Detroit—3rd and Holden Aves. 
Grand Rapids—500 Shawmut Ave., N. W. 
Hancock—First National Bank Bidg. 
Iron Mountain—215 E. A St. 
Jackson—172 South Water St. 
w—1830 No. Michigan Ave. 
Sault See, Manta, 


MINNESOT 


Minneapolis—334 N. First St. 
Virginia—113 Chestnut St. 
MISSISSIPPI 
wanna” ** Washington St. 
Kansas City—131€-1318 W. Eighth St. 
St. Joseph—920 S. Sixth St., Sta. “A.” 
St. Louis—(See East St. Louis, Til.) 


NEBRAS 


KA 
—— 9-11 Jones St., Union Sta. 


jiu’ coins 
Camden—657 So. Second St. 
Jersey City—554-56 Henderson St. 

NEW YORK 
Albany—Montgomery and Colonie Sts. 
Binghamton—21 Jarvis St. 
Geneva—Exchange St. and Railroad Pl. 
Jamaica—11 New York Ave. 
Kingston-—O’Neil St., near Broadway. 
New York City—42nd St. Building. 
Niagara Falls. 
Poughkeepsie—Smith St. and N. Y., N. H. 

& H. R. R. Tracks. 


Roscoe 
Utica—127 Hotel St. 
Watertown—438 Court St. 
Whitehall—57 Canal St. 
NORTH CAROLINA 
Wilmin; Room 16 Masonic Temple, 
18 N. Front 8t. 
NORTH DAKOTA 
Fargo—1i7-19 Broadway. 


OHIO 
Cincinnati—¢3-65 Piam St. 





OREGON 
Portian 


wil 
RHODE ISL 





Cleveland—601 The Citizens’ Building. 
Columbus—330 Dublin Ave. 
Dayton—812-828 EB. First St. 
Lima—338 East High St. 
Toledo—ii4 8. Erie St. 
Zanesville—Main and Second Stg., 


OKLAHOMA 


Oklahoma City—27-29 E. Grand Ave. 
d—Fifteenth and Hoyt Sts.” 


PENNSYLVANIA 


Beaver. 
Du Bois—Weber Ave. and Franklin St. 
Erie—1426 Chestnut St. 
Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 
Pittsburgh—32nd St. and Penn. R. * 
Pottsville—Ralilroad and Sanderson Sts. 
Scranton—4 Cliff St. 

= West Independence 8t. 
9 ee nal and Court Sts. 


Providence—aAllen’s Ave., P. QO. Box 419. 


SOUTH CARO 


LINA 
Charieston—153 Church St. 


TENN ESSEE 
Chattan 


taneoga—700 E. Tenth St. 
Knoxville—426 West Depot Ave. 
Memphis—671 South 


Main 8t. 
Nashville—105-107-109 Broadway. 
TEXA 


8 
Dallas—802-810 Cadiz St. 
El Paso—900 Overland St. 
Houston—Baker and Cedar Sts., Box 745. 
San Antonio—Cor. Leal and N. Salado 


Sts. 
Waco—633 §. 7th St. 
UTAH 
Salt Lake City—118 W. Second South St. 
VERMONT 
Burlington—College and Champlain Sts. 
VIRGINIA 
Lynchburg—1324 Commerce St. 
Norfolk—Cor. First and Front Sts, 
Richmond—18th and Cary Sts, 
WEST VIRGINIA 
Bluefield—195 Roanoke St. 
Charleston—Broad St. and K. & M. R. R. 
Fairmont—"A”" Street. 
Hunti a 8rd Avenue. 


rst 
Spokane—646 lene Bullding. 
WISCONSIN 
la Crosse—Front and King Streets. 
Madison—513-19 Williamson S 
Milwaukee—120-134 Jefferson St. 
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Insist on 
REGO 
Welding Regulators 


Adopted by most 
manufacturers. 


Proclaimed the best by expe- 
rienced welders and competent 
engineers. 


leading 


Stoutly built for hardest serv- 
ice. 


Unsurpassed for range and 
fineness of adjustment, accur- 
acy, strength and reliability. 


Approved by the National 
Board of Underwriters. 


Every detail of their construc- 
tion is the result of careful 
thought, thoroughly tested and 
skillfully executed. 


Surrounded by numerous 
safety precautions. 


Built by an organization hav- 
ing more than twenty years’ 
experience making regulators. 








Warranted satisfactory. 


Insist on 


REGO 
Welding Regulators 


The 


Bastian-Blessing 
Company 


125-131 W. Austin Ave. Chicago, Ill. 





























ENGINEER 
























Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 


WELDING and CUTTING 
APPARATUS 








United States Gauge Co. 
67 Wall St., New York 


WORKS: 
Sellersville, Pa. 








BRANCHES: 


681 Market Street 
San Francisco 


Board of Trade 
Montreal, Can. 


Clark St. Bridge 
Chicago, Ill. 


42 W. Larned St. 
Detroit, Mich. 
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STANDARD 
CUTTING 
Equipment 











Consisting of: 


Oxygen Reg- P 

wlator of the ure 
double  dia- 
phragm type O d H 

Cath socubts xygen an ydrogen 
guided seat; 

with 2 gauges and check valve outlet which prevents explo- 


ee 

sive mixtures from entering the regulator body. High pres- Efficient 
sure gauge with solid front and safety release on back. (U. 
Ss. Government erry het Acetylene regulator of similar e 
construction. Cutting Torch with 4 interchangeable tips and 
a pair of guide wheels (several thousands of these cutters Welding Apparatus 
sold within the last 18 months). Two lengths of high pres- 
sure hose, 25 ft. each, Goggles, Wrenches and Instruction 
Book, all packed in steel box. 

An Equipment which forced its way into the most prom- 


inent concerns by reascn of its fine points of construction and 
its practical efficiency: 


General Welding and Equipment Co. Universal Oxygen Company 
107 Massachusetts Avenue, BOSTON, MASS. Sheboygan, Wisconsin 





























— a 


The new type of battleship, the Colorado Class, will be the most powerful offensive 
weapon afloat. These ships represent the very last word in efficiency. 

Willis welding and cutting torches are to the welding trade what the “Colorado” class 
is to the Navy—the very last word. Efficient and dependable. 


Write for illustrated catalog. 


Henderson-Willis Welding & Cutting Co., 2295-7:9,N. 11th St., St. Louis, Mo. 
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Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality | 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. _ It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 
orders immediately. 


Swift & Company 


Oxygen Department . Union Stock Yards, Chicago, [II. 











Rim Welding Economy 
for the Manufacturer— 





The 15-A Welding Machine is designed for welding 
heavy automobile rims. _ All parts are necessarily 
made massive and substantial in order to prevent 
trouble and givé continuous service... The rim to be 
welded is placed insthe specially constructed vertical 
clamps which are, locked by’a series of hand levers. 
Current is turned on .by a pedestal foot-operated 
switch, and the metal becomes heated.’ Welding pres- 
sure is applied by the 25-ton hydraulic ram, and the 
current turned off. The welded rim is then removed 
from the clamps. 


Write for Butt Welding Bulletin No: B-5. 


THOMSON ELECTRIC WELDING COMPANY 
LYNN, MASS., U. S. A. 


311 FALLS ST.,NIACARA FALLS .- .. ~ 4100 LANGLAND ST., CINCINNATI 323 N. SHELDON ST., CHICAGO 
1127 MAJESTIC BLDG., DETROIT, MICH = §. | 4 ' 
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Everything for the Gas Welding Industry 


Torches 


Complete Welding and Cutting 
Equipments 

Hand and Machine Welding 

Hand and Machine Cutting 

Combination Welding and Cutting 

Decarbonizing 

Lead Burning 

Preheating 


Welding and Cutting Tips 


Oxygen Duplex 
Oxygen High Pressure 


Oxygen Low Pressure 


Acetylene Pressure 
Hydrogen Pressure 


Decarbonizing Oxygen 
Lead Burning Oxygen 


Acetylene Generators 

Acetylene Cylinders 

Gas Manifolds 

High and Low Pressure Gauges 

Cylinder Connections 

Standard and Special Hose Con- 
nections and Nipples 

Special Fittings 

Needle Valves 

Lead Burning Mixers 

Portable Trucks 


| | Line of Welding Materials 
and Supplies. 


Steel Welding Rods 


Cast Iron Welding Rods 
Braze-Welding Rods and Wire 


“Universal” Bronze Welding Rods 
“Marine’’ Bronze Welding Rods 
Copper Welding Rods 


“Metal Cast” Aluminum— Weld- 
ing Rods 


“Silverine’’ Brazing Metal for 
Cast Aluminum 


Cast Iron Welding Flux 

Brass and Bronze Welding Flux 
Copper Welding Flux 

Aluminum Welding Flux 
Cutting and Welding Hose 
Cutting and Welding Goggles 
Gauntlets and Gloves 

Flame Lighters 

Torch Wrenches 








Heat Resisting Materials 


Write for Illustrated Catalog and Price <igtp 














. TORCHWELD EQUIPMENT GO. 


230 Carpenter Street, Chicago 
Telephones Haymarket 7131-7132 
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The Pull-U-Out Portable Crane 


The Most Remarkable Portable Crane 
on the Market 















It weighs only 250 pounds and has a lift of 9 feet 6 inches, and a lifting 
capacity of 1 ton. 





It is built of 2%4 inch extra heavy steel tubing, enameled black. 
Slip jointed and can be put together in 5 minutes with an S-wrench. 
It is built so that the weight cannot tip it over. Base is 3 feet 3 

inches wide by 6 feet deep. Total height is 10 feet. 


It is mounted on strong roller wheels, and will dé the 
work of an entire system of overhead tracks and do it 
better, because it can go wherever there is a floor to roll 
it on. 


The Pull-U-Out Portable Crane solves the 
problem of hoisting and transporting heavy 
objects from one part of the shop to another. 


The Pull-U-Out can easily be detached from 
the crane and used separately for all manner 
of hoisting or pulling, making the outfit 
valuable in many ways other cranes are not. 


Shipped ready to put together. Price, com- 
plete, with Pull-U-Out, $50.00, f. o. b. St. 
Louis, Mo., or Cleveland, Ohio. 





How Many Times Has 
This Happened to You? 


Ever try to drill a hole in some hard-to-get- 
at place, your wrists numbed with fatigue? 
And just as the drill went through, the drill 
bit snapped because you had to let go to reach 
the switch. 


The B.& D. “Portable” 
The Drill With the Pistol Grip 


does away with that trouble. You keep hold with both hands and simply pull the trigger to control the current. 
And the pistol grip holds the “gun” naturally and easily, Universal motor, ball thrust bearing, chrome-vanadium 
steel gears. Welders will find this tool well adapted to work in the welding shops. 


SAVES DRILLS 


In designing this model, especial attention has been directed toward the prevention of breakage of small 
drills when operating the switch (a source of annoyance and loss with other designs.) 

It will be seen, by reference to the illustrations, that the control is that of the automatic pistol, one finger 
doing the work without in the slightest affecting the steadiness of the aim or the firmness of the support of the tool. 


There is no releasing of the grip to turn the switch or press a button, or push in or pull out a handle at the moment 
the drill breaks through. ri 











You simply pull the trigger without the slightest wavering of the tool or sagging of the weight, and _conse- 


quently the drill is stopped without breaking the drill bit. 


H. G. DORAN & CO., Peoples Gas Building, Chicago 








ee ~ pergerse ss 























|K-—=G 
TORCH 


It is a well established fact that the “torch” is the most 
important unit of an oxy-acetylene welding and cutting - 
equipment. 


The K-G Torch has a reputation in the trade which 
speaks for itself. We will gladly demonstrate the torch 
at any time and we guarantee it to be equal to any and 
better than most on the market today. Finally, the 
price will leave no argument open. 


The Complete K-G Welding and Cutting Equipmert 
is in every detail as reliable and efficient as the K-G 
Torch. All K-G supplies are guaranteed to be the high- 
est quality goods. 





or, ee ee eer nh 


Torches, Regulators, Hose, Gloves, Gauges, Goggles, 
Welding Rods, Wire and Flux, Oxygen, 
Acetylene and Blau Gas. 


K-G Welding & Cutting Co. 


(INCORPORATED) 
556 West 34th St., NEW YORK CITY 
Ph one: 6358 Greeley 


POEMS EP Seal 
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Se 
te 


The i eee Method 


of Welding, Cutting, Brazing, Etc. 


The only Acetylene Oil Gas Producer in the world. Saves 25% on gas 
and oxygen. First class references. 

Thermalene gas in conjunction with Oxygen gas 
produces the ideal flame for welding and cutting. 


There is no loss of time due to short- 
age of gas. The Producer works only 
when you work. When shut off, Pro- 
ducer ceases instantly. 

Thermaline will not 
produce faulty welds 
due to impure and moist 


Se ae 





ea ae 


Ree 
See aoe ia 





ae 
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and made po 


Thermaline “ as, 
being heavier and 
richer than Acety- 
lene — other gas- 

has more 
Seer. produc- 
ing a softer 
non - oxidizing 
flame, which 
@ssures a 
more uniform 
weld and a 
cleaner cut, with- 
out burning or 
making the metal 
brittle. 
Write for full in- 
formation, catalog 
and prices. 

























































































THE 
THERMALENE 
COMPANY 


Chicago Heights, Ill, 
We Will Sell Patent Outright for England, Canada, France, etc. 
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Vulcar | 

I-B Pre- 
heating 
Torch 


A Portab! 
one-man tor 
weight load 
25 Ibs. 

Burns in ar 
position. Giv: 
a roaring flam 
24 inches long 
for one hour o1 
one gallon 
kerosene. 


You Need This Torch 


Many a good welding job is ruined because of + 
lack of a first-class pre-heating torch. The Vul 
is rugged in construction, has no delicate parts a: 
is easily operated. It is more efficient because 
oil is practically gassed before burning. It does t! 
work and does it cheaply. 


Write for Circular 


Alger Supply Company 
Peoples Gas Bldg., Chicago 











Hints To 


WELDERS 


UU 





Can you write intelligently about the welding 
work you do, or which is done under your super- 
vision? That is to say, when you finish an inter- 
esting piece of work, can you set dowm on paper 
the manner in which you went about the job, how 
you prepared the work, how you preheated and how 
the job was done? Have you learned in the hard 
school. of experience some little stunt which every 
welder ought to know? If you can answer yes to 
the above questions you are the man I am looking 
for. I'll pay you a fair price for that bit of ex- 
perience and I'll print it in The Welding Engineer 
“Hints to Welders” where more than 4,000 of your 
fellows will see it. Write it down any old way 
I'll polish it up. Make a rough pencil sketch and 
our draughtsman will fix it up fine. Line drawings 
are more practica) than photographs. Dc it today— 
the men on the firing line are waiting. 


L. B. MACKENZIE, Editor 


The Welding Engineer 


608 S. Dearborn St., : Chicago 
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“Armco. Iron Welding Wire 






The Purest Material on the Market 


Round Rods— Coils— Square Sticks 


For 
Oxy-Acetylene or Electric-Arc Welding 


Welding quality in iron or steel is con- 
ferred by the ferrite (pure iron) content. 
Carbon, Manganese, Oxygen and their 
compounds are harmful impurities be- 
cause they make possible the burning of 
the metal in the process and also because 
they rob it of physical evenness. 





Two of the Special Characteristics of 
“Armco” Iron for which its producer, the 
American Rolling Mill Co., was awarded 
THE GRAND PRIZE by the Panama- 


Pacific Exposition, are Chemical Purity 
and WELDING QUALITY. 


The shrinkage strains developed in cool- 
ing are most successfully resisted by a 
metal of high ductility. This is another 
of “ARMCO” Iron’s outstanding qualities. 


“ARMCO” Iron is rapidly taking the 
place of imported wrought iron for weld- 
ing purposes. It is well adapted to any 
welding process. 


We have increased our facilities to care for the 
demand, and can fill your orders promptly. 


Straight Lengths and Coils 


3/8” 5/16” 1/4” 


3/16” 1/8” 


3/32” 1/16” 


Write us for the Names of Satisfied Users 


Made by 


Page Woven Wire Fence Co. 


Monessen, 


Pa. 





Western Representative 


Steel Sales Corporation 
— 
ill. 
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Investigate Arc Weldin : 


Are you in a line where steel or 
other metal pieces must be joined 
to make the completed product? 


If so are you absolutely sure that 
your present method of doing et : 
this work gives you as good a —_—_ Te connection tormed by. welding 
product and as low a cost as arc 

welding? 


The Lincoln 
Arc Welder 


is now being used by hundreds of man- Bibel Ry el a 
ufacturers who had “never thought in boiler plate with Lincoln Arc W 
much about it” or had jumped to the 3 
conclusion that are welding, while all 
right for some things, would not do 
their particular work. 











These firms, our engineers have had to 
seek out and convince by practical dem- 
onstration—but they lost money every 
day they waited for the engineer to call. Pike THe ; - ee 


a Lincoln Are Welder. Not a single : 
in the construction. 





Why wait? Write now for our engi- 
neer, put your problem before him. It 
will not cost a cent and are welding 
will not be recommended unless we can 
actually demonstrate a saving that you 
consider worth while. 





Ask for Bulletin 50-L 


Manganese steel cross over for street 
Low spots repaired with Lincoln Arc \ 


The Lincoln Electric Co. 


: CLEVELAND, CHIO 

New York City Chicago Philadelphia 
(Singer Bldg.) Columbus Pittsburgh 

Buffalo Detroit Charlotte, N. C. 


Syracuse Grand Rapids Toronto, Canada 





Agencies in other principal cities 
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Canada Carbide Sales Company 


30 Church Street, 


WORKS 


Ee Sales Agents of yr pee’ 
Shawinigan 100 Ib. and 
Falls, Que. 1,000 Ib. 25- 
Merritton, lb. drums; 
Ont. 10 Ib., 5 Ib., 

“More gas per pound”’ 2 Ib., 11b. tins 
DISTRIBUTING STATIONS DISTRIBUTING STATIONS 
ALABAMA 
Bessemer—2014-2024 Second Ave. ee ic salioaan 
ALIFO ress % 
e Los Angeles—52nd St. and Santa Fe Ave. q Barton. 
INDIANA ae eee Manuf’d im all —~ OO St. and Maple Ave. 

Terre Haute—15 No. Bighth St. d d ° Johnstown—134 Clinton St. 

WA standard sizes Montrose. 

Knoxville Pittsburgh—520 Farmers Bank Bidg. 

Centerville. Pottsville—Centre and Market Sts. 
Albia. Sinner ronnie 
LOUISIANA Scranton—339 Penn Ave, 


New Orleans-——Camp and Common Sts. 


Y 

Baltimore—17 So- Hanover St. 
MASSACHUSETTS 

Boston—47 Oliver St. 

Springfield—50 Taylor St. 
MICHIGAN 

Detroit—343 Bellevue Ave. 

MINNESOTA 
Duluth—Third Ave. BE. and Michigan 8t. 


Joplin—Opposite Post Office. 
ERSEY 


J 

Newark—See New York. 

Paterson—61-63 Woehington St. 
NEW YORE 

Buffalo—Seneca and Hamburg Sts. 

Malone—32-34 W. Main St. 

Middletown—28 W. Main St. 

New York—30 Church St 

Troy—6 and 8 Grand St. 

Trumansburg—56 Main St. 

Valley Stream. 

Watertown—112 Franklin st. 





NEW YORK CITY 





Wilkes-Barre. 
RHODE ISLAND 

Providence—543 Charles St. 
TENNESSEE 

Knoxville—1761 Asylum Ave. 
TEXAS 

El Paso—22 Mills Bldg. 

Fort Worth—28rd and Jones Sts. 

Houston—Address Fort Worth. 


UTAH 

Salt Lake City—121 W. 2nd South 8t. 
VERMONT 

Burlington—Park Ave. 
VIRGINIA 


Richmond—1319 EB. Main 8t. 
WEST VIRGINIA 








Charleston—821 Virginia St. 
Clarksburg—603 Goff Bldg. 
Huntington—1032 Third Ave. 





For special information address cor- 
respondence to New York City. 














_ 











‘““Matheson Automatic” 


Cylinder Valve 


Force applied to open tank. 


Pressure utilized to retain 
contents. 


Cylinder Valves of all types. 





Welding Supply Co., Inc. 


High Pressure Tanks, Valves, 
Welding y certs» TS ap & Supplies 


132 Nassau Street 
NEW YORK 





Welding and Cutting 
Apparatus 


Thermalene 
Producers 


Electric and Gas Welding 
Supplies 




















No. 8-G for Natural Gas, $6.50 


Preheating Blowpipes 


The two most essential points in welding are: 


FIRST: The use of a proper sized oxy-acetylene 
flame. 


SECOND: The saving of gas by preheating your 


work for the oxy-acetylene flame. 


The first is under your control in the use of the 
oxy-acetylene apparatus you have selected. 


The second, we can aid you in by supplying the 
proper blowpipe for preheating purposes. 


_ We manufacture blowpipes for use with Coal Gas, 
Natural Gas, Gasoline Gas and Acetylene Gas, with 
Air Blast. 


Our catalog ““B. X."" free for the asking, contains 
full description and prices. WANT ONE? 


Buffalo Dental Manufaturing Co. 


Buffalo, N. Y., U.S.A 
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Speed up With-Eléttric Power 


G-E Arc Welders control current, heat, and metal building; and do their own chipping 


ERE are some of the ways in which modern 
industry has been speeded up by putting 
electric power to work in the right place. 

Metal mines have boosted output to meet world- 
wide demands. Great central power plants in 
place of small local plants in coal mining areas 
now supply cheaper electric power per ton out- 

ut for each mine. All tonnage records have 
sea smashed in the steel industry. Greater 
automobile output has lowered prices and given 
better road transportation. More and better 
cloth has been produced at lower power costs. 


F \ 
ee 







The engineering problems solved in putting 
electric power to work in these and other indus- 
tries were many and intricate. Production of 
electrical equipment suited to this work and in 
quantities required is an important part of this 
company’s service to American industries. 

y problem involving the use of power can 
be simplified by the application of electricity. The 
General Electric Company is well equipped to 
lend valuable assistance in working out such 
problems and is glad to co-operate with manu- 
facturers and engineers in every possible way. 


5) Sales Offices in all large cities 
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in the United States. 


astonishing, and with marked economy. 


doubtedly, is the safest gas to use. 


portion of the apparatus put out. 


CARBO REGULATORS are undoubt- 
edly the most correct and dependable on 
the market. 


CARBO HOSE will stand the great- 
est pressure with the longest life. 





ASK ANY LARGE IRON AND STEEL CO. 


CARBO-HYDROGEN has proven to be an exceptional cutting medium in the largest iron and steel mills 


*~ : 


The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 


CARBO-HYDROGEN will cut from the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result that in each and every instance true cuts are made with a rapidity that is 


CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confine@ places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 


CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum welding 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made 

CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 


CARBO CUTTING AND WELDING 
PIPES are scientifically correct in every 
detail, with the theory of combustion 
taken care of perfectly. 





SOLE MANUFACTURERS OF 


CARBO-HYDROGEN 4rv CARBO EQUIPMENT 


CARBO-HYDROGEN. GENERAL OFFICES: 

moe S. 6. Fat, On, BENEDUM-TREES BUILDING 
CARBO. 

Reg. U. S. Pat. Off. PITTSBURGH, PA. 








No. 2 Harris Welding Outfit 





The largest and most advanced line of high temperature 
gas apparatus. Complete installations for the most ex- 
tensive manufacturing, metallurgical, chemical and labora- 
tory operations. 


Welding Apparatus Carbon Burning Outfits 
Welding Torches Cutting Torches 
Oxy-acetylene Chemical ~ cma 
Air-acetylene Manifolds 
yah tds Atmospheric Burners 
Oxy-carbo-hydrogen ay ee ag Oxygen 
ao Pre-heating Apparatus 
Air-hydrogen Welding Fluxes 
Air-carbo-hydrogen Fittings 
Send for New Catalogue 


THE HARRIS CALORIFIC CO. 


Established 1905 Cleveland, Ohio, U.S. A. Incorporated 190 











Profits That Come Easy 


You can save your customers big money and many 
days’ delay, and make a handsome profit for your- 
self by welding broken machinery parts by the 
Oxy-Acetylene process. This process is easily 
learned and easily applied with the 


VULCAN 


Oxy-Acetylene Welding and 
Cutting Outfit 


With this outfit you can weld any metal that can be welded, 
cheaper and quicker than in any other way. You can make 
broken parts strong- 
er than when new. 
You can cut plates 
and bars quicker 
than with machinery. 
You can clean car- 
bon out of engine cy- 
linders cheaper and 
more thoroly than 
by any other method, 
You can wreck steel 

structures at a frac- 
Fj tion of the cost of 
= any other method, 


_ ag 
Bw“2-2 Get an Oxy-Acet- 
ylene outfit. But be 
sure it is a Vulcan. 
It is much superior 
to any other, less 
costly to operate, 
more complete—more 
capable—for no job is 
too big or too little 
for it to do perfectly. 


Send for full in- 


formation. Ask for 
Catalog W1. 


VULCAN PROCESS CO. 
2445 University Ave.,S.E., Minneapolis, Minn., U.S.A. 
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Interlocking Service Stations i 
Form a Chain from Coast to Coast i 


Twenty-one of these links represent producing 
plants with manufacturing units of varying 
capacities—depending on the requirements in 
their respective districts. The other thirty-eight 
links represent LINDE warehouses which distrib- 
ute Linde Oxygen to users in their respective dis- 
tricts. 


All of these links are strongly interlocked by 
our policy of utilizing the resources of all to main- 
tain the standard of service we endeavor to render 
from each and every one. 








=e 





Together the new links added in the past year 
represent an outlay of several million dollars. 


Our plans for further extensions of this service 
chain during the coming year call for an even 
greater expenditure. 


These expenditures include, of course, the cost 
of the several hundred thousand new cylinders 
ordered for delivery during this period. 


And this constant endeavor to maintain and 
expand our service through enormous investment 


and effort has had a direct bearing on the factory 
output of every user of oxygen in this country. 


una ole ~- 
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The Linde Air Products Company 


“Largest Producers of Oxygen in the World” 
30 East 42nd Street New York City “QL 
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MISCELLANEOUS USES for the 
OXY-ACETYLENE TORCH 


By David Baxter 


Manufacturing. 


The oxy-acetylene welding and cutting plant opens a wide 
feld for manufacturing in the small towns. It is capable 
of doing work that formerly required expensive machinery; 
it is in itself several complete machines. With it all kinds 
of steel or wrought shapes may be cut out and then welded 
together. Pipes and tanks of all kinds and shapes may be 
made. Metal furniture, camp stoves, wheel barrows, gar- 
bage cans and furnaces and kitchen ware, etc., can be made 
a great deal better and stronger than any bolted or riveted 
kinds. 

Local conditions, freight rates and various other things 
often influence the sale of home-made articles. With an oxy- 
acetylene apparatus the small manufacturer can often turn 
out certain articles as cheaply as the larger concerns, on 
account of not having a big sum invested in buildings and 
machinery. 

It seems that the European wars should have the effect 
of opening a large market for the sale of metal toys and 
novelties. Also other metal articles formerly made in Ger- 
many and other countries. The owne: of a welding plant 
may just as well take a hand in this even if it is on a 
small scale. 

Ar opportunity is also offered to the welder to manu- 
facture numerous articles from old junk steel and wrought 
iron; such articles as metal ladders and fire escapes, fence 
posts, cement rammers, hog troughs, poultry fountains and 
an endless variety of articles in every line of endeavor. 
These things may be made of old junk or new metal ac- 
cording to conditions or requirements. 

Removing Scale. 

Another use for the welding outfit is in the removing scale 
from boilers, vats, flues, etc. This method is not only 
faster, but can not injure the boilers, as is possible when 
cracking scale with hammers, 

The method employed is to pass the welding flame over 
the surface of the scale, heating it and causing it to ex- 
pand, while the boiler remains cool. The unequal ex- 
pansion of the scale and metal will cause the scale to crack 
and drop off in large sections. The same is true in remov- 
ing heavy rust from metal articles. 


As A Carbon Remover. 


The oxy-acetylene torch can be used to a great advantage 
in removing carbon from cylinders, pistons and other things 
which carbon is deposited on. Take for example an auto- 
mobile engine. It is only necessary to remove the valve 
covers and bring the pistons to the top firing position. 
Ignite a small bit of oily waste, or a very short piece of 
candle, and drop it into the cylinder. Then direct a stream 
of oxygen on the flame of the bit of candle or waste, after 
getting the flame in contact with the carbon on the wall of 
the cylinder. The oxygen will combine with the carbon to 
cause a fierce little fire which entirely consumes the car- 
bon. 

Follow the burning carbon around the cylinder with the 
stream of oxygen and it will be evenly burned out as clean 
as new. The heavier the deposit of carbon, the more readily 
will it burn. If the deposit is light, it is sometimes neces- 


sary to dampen the carbon with a small amount of kerosene 
oil before turning on the oxygen. This makes the carbon 
ignite easier; frequently it is difficult to start the light 
deposits to burning 

The oxygen pressure for carbon burning is from fifteen 
to twenty pounds; not over that. The ordinary welding 
torch can be used to remove carbon, but a special torch is 
made for the purpose. Do not use the welding flame; only 
the oxygen. Use an extension tip if the torch is employed. 

Removing Caulking. 

Another use for the torch is to remove the caulking from 
the joints in water mains. This is a slow and tedious job 
by other methods; it is difficult because the work is usually 
located at the bottom of a ditch frequently six feet deep 
and very narrow. 

By using the oxy-acetylene torch the process is simplified. 
The operator takes the torch down into the. ditch and directs 
the flame between the bell and spigot ends of the joint. 
These joints are usually packed with waste or oakum backed 
by melted lead. In removing the caulking the waste is 
burned out, and the lead melts and rmis out of the bottom 
of the joint. 

By arranging a small pool in the sand to catch the melted 
lead all of the lead may be saved. The melting is started 
at the bottom and worked up half-way round the pipe. It 
is then started at the bottom again and work around the 
other half. In this way the lead is always kept flowing down- 
ward and does not hinder the operation. 

The melting point of lead is so far below that of the iron 
pipe that there is no danger of melting the pipe. The tip 
of the torch is pointed downward as near as possible to 
throw the flame away from the tip. This places the tip in 
no danger of overheating. No flux or other artifices are 
necessary on this kind of work. 


Hardening Wearing Parts. 


The welding torch may be used to harden the wearing 
parts of machinery. It is used in hardening gear teeth, 
castellated shafts, template holes and so forth. It is em- 
ployed to advantage where the ordinary case hardening 
would cause distortion. 

The essential feature is the quick transit of the flame 
over the spot to be hardened so that it may be raised to 
the correct temperature and then rapidly cooled. 

Any of the high tensile steels may be hardened to a depth 
of about one-sixteenth of an inch. The hardness causes 
brittleness; but it is only the surface, the balance of the 
casting remains as strong as ever. 

The parts not being hardened are kept as cool as possible, 
by water poured over them or by wet cloths wrapped 
around them. The torch is held so as to cause the flame 
to travel ahead of the hardening. The portion of the work 
passed over by the flame is cooled according to the degree 
of hardness desired. If intense hardness is wanted, the 
heated part is cooled immediately with cold water. For 
medium hardness, the cooling is done more slowly. The 
hardening heat is straw color in the heated casting. 

The flame should always be as hot as possible when case 
hardening. The heat of the neutral flame may be increased 
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by increasing the oxygen until the, neutral white cone 
changes to a bluish one; it appears to be a bluish tongue, 
streaked with white, when observed through smoked glasses. 

A good way to obtain an intensely hard surface is to ar- 
range to have the place to be hardened just below the surface 
of water. The water should flow over the spot in a thin 
film. The pressure of the flame will blow the skin of water 
away while the metal is heating. As soon as the torch is 
removed the water will immediately close over the heated 
spot. A glass-hard surface may in this way be applied to 
steels, cast and malleable iron. 

The surface hardening may be explained in this way: 
The heating of the metal causes it to expand, and the sud- 
den cooling causes it to contract beyond its initial state. 
The grains of metal are squeezed together in such a way 
as to form a smooth, hard surface. 

The more rapidly the heat is raised and the more rapidly 
cooled, the greater will be the contraction, resulting in 
finer grains more closely knit together, causing a correspond- 
ing hardness. 

If the parts heated were allowed to cool normally, the 
grains would be very little smaller than before heating. If 
the parts heated were banked or covered with warm sand, 
thereby retarding the cooling, there would be scarcely any 
change in the grains or the hardness, 

Straightening Crooked or Warped Pieces of Cast Iron. 

Another neat little trick with the oxy-acetylene blow pipe, 
is the straightening of warped castings; such as thin sec- 
tions of stove plate. Take for instance, one of the thin 
strips of iron used in the draft control on heating stoves. 
These strips sometimes warp and cause lots of trouble. 
They may be straightened by weighting down or by tighten- 
ing in a vice. In the first instance, place the casting with 
the arch up. Then put several pounds of weight upon the 
arch and play the welding flame back and forth over the 
under side, near the center of the arch. Bring it to a 
bright red heat. As the heat increases the casting will 
straighten, if the weight is sufficient. 

With the vice method, we have to be very careful and 
use nice judgment, when and how much to screw up the 
vice. Do not set up the vice until the casting is very hot 
and then do it very slowly, a part of a turn at a time. 
Allow the casting to remain in the vice till cold. 

Some castings in a slight twist may be bolted in shape 
cold, heated all over and allowed to cool slowly. 

An ingenious torch operator will have no trouble invent- 
ing other ways of straightening crooked castings. 

Welding Leaky Metal Barrels. 

Every operator should be cautioned about welding up the 
leaks in metal barrels that have been used to ship any kind 
of oil or gasoline. There is danger of causing an explosion 
by heating the barrels. The heat from the torch causes gas 
to generate from any quantity of oil that may remain in the 
barrel, even thick crude oil that may be adhering to the 
sides of the barrel. Several severe explosions have come 
to the attention of the author. 

A number of these barrels may come to any repair shop 
to be repaired, at any time and the torch operator will do 
well not to try to weld them, without taking some precau- 
tion. These barrels have from one to a half dozen very 
small leak holes in them. 

The best way to avert danger of explosion is, to first fill 
the barrel with water, then stop all of the leaks but one 
with pieces of rags. Now turn the barrel so the one hole 
is upward. Be sure the barrel is full of water, with ex- 
ception of about an inch and a half directly under the hole. 
This leaves such a small cavity for the gas to form in that 
there is no danger of it exploding. Now weld a small spot 
weld on the hole and roll the barrel around to the next one, 
and proceed in a like manner. The smaller air space we 
can have under the weld the less is the danger of explosions. 
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NEW WELDING INSTITUTE. 


An important announcement has been made by 
Bournonville Co., of Jersey City, concerning th. 
Bournonville Welding Institute,” for instruction i; 
and cutting with oxy-acety!ene and oxy-hydroge: 
nection with the plans of the company we quote a: 
from the circular announcing the institute: 


“There is great need for competent instruction in | 
acetylene art. Scientific inspection has demonst: 
even those who have become considered experts 
self-education has failed surprisingly and lamenta})| 
essential tests. 


“We are entering an era in which welding will : 
be applied to the repair of breakages and to wo: 
nature in which strength is not of extreme import 
in the past, but will be applied extensively under c: 
where strength is of vital importance, and where t 
nation of the variations in the human factor is abs 
necessary. It will be necessary for the welder, an 
who use his services, to know positively how far the s! 
of his welds are to be relied upon, and this can 
done by laboratory methods of instruction and anal 
performance. 

“One great defect in promoting the art has been 
ence in the selection of men to learn the use of t! 
paratus. There has been too much assertion that the | 
ess is simple and a wide-spread belief that no special t 
or intelligence is required of an operator. 

“While it is true that there are ordinary laborers wh. 
be taught to do certain welding where the operation is « 
kind and continually repeated, our contention is, ever 
such cases, that the deftness and intelligent application of a 
higher mentality will not only produce better results 
perform them more economically. 


“In accordance with this belief we have planned our i 
stitute for the instruction of students who not only hav 
the ability to perform mechanically, bret the mental com 
prehension, as well, to grasp the principles on which 
art is based. With students of this character we may hops 
to soon put the industry upon a much higher level and t 
provide real experts to manufacturing concerns that ar: 
now handicapped by lack of correct information. 

“One of the great difficulties in the way of mechanics anid 
others of a higher mentality becoming welders is the tim« 
necessary to become proficient in the art, which, when th 
wages of the learner is considered, makes the cost almost 
prohibitive. 

“One of the objects of this institute is to reduce the time 
necessary to become proficient in the art to a minimum, 
using carefully thought out methods of instruction inten 
sively applied. To accomplish such an object there must 
be ample facilities and tutors of very exceptional ability 


“As to the facilities, we have equipped a floor in one otf 
our buildings with welding and cutting apparatus, both for 
hand and automatic use, machine for testing welds to 100, 
000 pounds, meters for measuring gas under pressure, app! 
ances for determining proper speeds for cutting, and ap- 
paratus for chemical tests. In addition to this we maintain 
a large welding shop where practical work of most every 
character is being constantly performed, affording to pupils 
the opportunity of witnessing actual commercial operations 
on a large scale. To a reasonable extent students will !« 
permitted to see the various parts of apparatus being manu- 
factured, assembled and tested, and thus becoming familiar 
with the various parts as well as the completed apparatus 

“The institute will be ander the supervision of Mr. Henry 
Cave, technical director for the Davis-Bournonville Co. The 
following is a brief biography of Mr. Cave taken from the 
‘Engineering Magazine,’ July, 1916: 





England. Educated at the high 


Apprentice to E. Reader 


Nottingham, 


Born at 
| and Nottingham University. 
ns, engine builders, of that city. Served as engineer with 
Daimler Motor Co. and the Motor Mfg. Co., 
In 1900 became associated with the Riker Motor 
Vehicle Company; mechanical expert on the Selden Patent 


«x 
Coventry, 


England. 


Case: served as engineer to the Electric Vehicle Co. and 
she American Locomotive Co. (automobile department). 
Formed the Cave Welding & Mfg. Company, of which he is 
the president, in 1908.’ 

“He was the dealer for the Davis-Bournonville Company 
in the New England States for eight years, and during that 
time established’ and operated six welding shops, so that he 
has wide practical as well as theoretical knowledge, and is 
prepared from every standpoint to supervise such an insti- 
tution. 

“Mr. Cave has made careful selection of his assistants, who 
are not only engineers of considerable practical experience 
both in mechanical lines and in handling men, but also are 
experienced instructors, thus being familiar with the best 
methods of imparting instruction in the shortest time. He 
has personally instructed them in methods of operating the 
equipment, which have proved, by extensive test, to be the 
best both from the point of view of economy and results 
obtained. 

“Through the continuous efforts of the company, new de- 
velopments of much importance in the art have been accom- 
plished, especially in the last few months, and it is our 
desire to impart to the industry the benefit of the knowledge 
acquired. This can be done most quickly and effectively 
through a high class of intelligent, earnest, skilled operators. 
To secure capable students and educate them to operate by 
correct methods is the object of the institute. It is our 
desire to make a diploma from the institute an assurance of 
employment to the holder wherever his services can be used, 
and this can be accomplished only with the best materia! 
and expert instruction. 

“Tt is our intention to make the Davis-Bournonville di- 
ploma something that can be depended upon, and therefore 
completing one course does not necessarily mean the win- 
ning of a diploma, which will only be given for actual re- 
sults. A certificate, however, will be given in all cases 
showing that the bearer, whose photograph will be attached, 
has taken the prescribed course. 

“As it is necessary for intensive methods of instructior 
to be used and results can only be attained by carefully fol- 
lowing instructions, the student must place himself under our 
control during the hours of instruction. It should be real- 
ized that these conditions necessarily result in a good deal 
of monotonous practice, and the student must be prepared to 
submit to this for the short duration of the course. 

“To become proficient in this art, a large amount of oxy- 
gen, acetylene, metals and other supplies will be consumed. 
For this, together with the elaborate equipment and high 
grade instructors and supervision necessary, a substantial 
charge must be made; and in considering this it should be 
realized that those bearing the expense of the instruction 
of welders by any method, even including the free instruction 
given by manufacturers with the purchase of equipment. 
must bear this cost or more, though it may be spread out 
in an unnoticeable manner while the subject is acting as 
helper, and will loom very large when the cost of the time 
and gas used in excess by the beginner on production work 
is taken into account, without considering spoiled work and 
poor results. 

“The classes will be held at the Jersey City factory of 
the Davis-Bournonville Company. We reserve the right to 
select our students, and attach application form which must 
be filled in. .We will assist students in finding suitable rooms 
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and board in the neighborhood of our plant, but take no re 
sponsibility in this: matter. 

“We would suggest that employers can arrange an inden- 
ture with their employees whom they wish to take the course 
for which they will pay, the indenture to bind the learner to 
their service for a sufficient length of time to repay them 
for the expense. This, however, may not be necessary in a 
large number of cases. We especially recommend employ- 
ers to select their students from men whom they have known 
for some time, and of a class which they could eventually 
make foremen, and who having taken the course should be 
able to instruct routine welders. Each student will be al- 
lowed an opportunity of trying out equipment of the prin- 
cipal makes on the market. 

“A copy of ‘Text Book of Autogenous Welding and Oxy- 


gen Cutting,’ by Henry Cave (in the press), will be given 
to each student.” 


Application for Davis-Bournonville Welding Institute 


Address ...... 
Occupation 
What particular p 


art of this work are you engaged in 








In what capacity... 
W hat previous experience have you had 
Education. State if you graduated from Grammar, High 
School, Technical School, Trade School, Night School, Cor- 
respondence School or College, where and how far you 








went in any of these 








Have you had any experience in welding or cutting? If 80, 
state in detail where and how much 











35) 


State what is your object in taking the course and what 
branch you wish to take up. WELDING—Manufacturing, 
Repair Work, Machine Welding; any particular form of 
Metal, Sheet Steel. CUTTING—Cutting for general use 
for Wrecking, Accurate Work, Machine Work 














ef ie Serene 

If my application is accepted, I agree to follow, to the best 
of my ability, the instruction given and to place myself, dur- 
ing the period of the course and the hours of attendance 











My course will be 
I, MU NE iis a cited see oancenpiicanines 





COURSES 


i—Instructions for experienced operators, one week....$100.00 
2—Instructions for superintendent, foremen and stu- 
dents of exceptional ability, two weeks................ 150.00 

3—General course of instruction, four weeks.................. 200.94 

When heavy cutting is reauired. a reasonable charge will 
have.to be made for materials and gases. 

Additional courses will be made from time to time as de- 
velopments require. - 

Terms :—When paid for by student, payment in advance; 
otherwise by arrangement. 





NEW IMPERIAL CATALOGUE. 


A handsome new catalog has been published by the Im- 
perial Brass Manufacturing Co., 1200 West Harrison Street, 
Chicago. A feature of the new publication is the full de- 
scription of the new Imperial lead burning equipment. Weld- 
ing and cutting torches of all patterns are described, as well 
as parts and accessories, regulators, decarbonizing equip- 
ment, goggles, gloves, trucks, etc. 

The Imperial Welding and Cutting Hand Book is also 
advertised. This book contains 60 pages of compact and 
readable suggestions for the welder. It is sent free to 
users of Imperial equipment, but is sold at $1 per copy. 














A DAY’S WORK in a RAILROA ) 


WELDING SHOP 


By B. Kopferschmidt 


On a hot summer’s morning before the whistle blew, the 
men employed in the acetylene welding shop, were sitting 
around the large welding table, enjoying the last smoke; 
they discussed about the best bait for trout; about the heat 
of the sun; blow pipes and the preheating ovens. 

One of the men wished that he may get smaller jobs where 
preheating will not be necessary; another one hoped that 
he would not get any boiler welding; a third one remarked 
that the jobs all seemed to be just like the days, always 
going by; yet another one wished that we would not get 
any big jobs at all. 

A few feet away the foreman sat at his desk and on hear- 
ing the above discussion, he made up his mind to record all 
the big jobs that would be performed on that day and to 








Fig. 1. Oylinder Head Welded. Cost of Welding, $3.75. 


New One $14.55. 


Cost of a 


let the readers of this paper have an idea of a day’s 
work under a temperature of 93 above ‘in a welding shop. 

The shrill sound of a whistle announced to the men the 
beginning of the day’s work. 

The first job was to weld a %-inch flue sheet in a loco- 
motive boiler, one welder and a helper took care of this 
order in 2% hours. The cost of this weld was $3.75, and 
if a new flue sheet would be set in by the boiler makers 
it would have cost $85. 


The following jobs made up the day’s work: 

Fig. 1 shows a cast iron cylinder head, about 
long, welded at the center. The crack was bev: 
45-degree angle and preheated in a charcoal oven { 
two hours; then with the aid of a long-handled | 
the welding was performed in one hour by one yw 
a cost of $2.40. A new cylinder head would cost $1 

Fig. 2 shows a locomotive cast steel frame 18 by « 
this was the heaviest frame ever welded in our sh: 
locomotive could not be kept in the round house ve: 
so we decided not to do the regular stripping and th 
were left on the engine. Therefore, the welding 
formed from the inside of the pit, and only one 
could work at a time. After the frame was expa 



















Fig. 2. Lecomotive Cast Steel Frame; 14 in. x 6 im. Cost of Weld 
$28.00. The Cost of Taking Off and Welded in the 


Blacksmith Shop is $200.00. 








inch and preheated to a dull red, two men by relieving each 
other, welded this frame in 14 hours at a cost of $28 
this frame were removed from the engine and welded at the 
blacksmith shop, the cost would have run up to $200 plu: 
the delaying of the locomotive of another week from servic: 
Fig. 3 shows a cast iron front end of a locomotive that 
broke in a collision. The round house foreman thought | 
scrap this casting and put a new one on, but he was unab! 
to get a new one from stock, so in order not to hold the 














THE WELDING ENGINEER 


Fig. 3. Cast Iron Front End. Cost of Welding $4.50. Cost of New 
One $22.50. 


engine out of service we were requested to weld it. After 
the fracture was beveled, one man welded it up while an- 
other man with the same size blow pipe heated the casting 
opposite the fracture so as to obtain an equal contraction, 
and also to save preheating of the whole casting. Around 
the smoke box door opening pieces were broken off; there- 
fore, it was necessary with the aid of a carbon paste, to 
build a sort of dam and then fill it up with cast iron; when 
the weld was completed, machining was not necessary. One 


Fic. 5, High Pressure Locomotive Cylinder Before Welding. Cost 
of Welding, $20.06. Cost of New Cylinder, $800.00. 








Low Pressure Locomotive. Cost of Welding $16.00. Cost of 
New Cylinder, $900.00, 


High Pressure Locomotive 







































Fig. 7. Low Pressure Locomotive Cylinder Before Welding. Cost of 


Welding, $25.00. Cost of New Cylinder, $900.00. 








Fig. 8. Asbestos Suits to Protect the Welders from the Heat. 
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welder and a helper was engaged on this jo 
cost of $4.50. A new one would have cost $22 

Fig. 4 shows a low-pressure locomotive cy] 
between steam chest and saddle. After removi; 
the 3-inch crack was beveled to a 45-degree a: 
the cylinder was preheated, two men welde. 
hours, at a cost of $16. A new cylinder wou 
$900. 

Fig. 5 shows a high pressure cylinder, broke: 
holes. Four cores were made of carbon paste t, 
with the size of the original port holes, and se: 
fractured holes. When the cylinder was preheat: 
dried and expanded in the casting just as hard 
block, The method of welding this cylinder y 
as the one published in the July issue of this 
21. Time required to weld this cylinder was 1 
two welders and a helper were engaged on 
cost of $20.75. The cost of a new cylinder is ¢30 








Fig. 9. Low Pressure Locomotive Cylinder After Welding 





Fig. 6 shows the same cylinder after welding. 

Fig. 7 shows a low-pressure locomotive cylinder wit 
8-inch square piece broken off at the bottom, and 
extending about 26 inches. After the fractures were }« 
as usual, the square piece was tacked in its place, and 
brick furnace built around the cylinder and preheated 
5 hours. Although long-handled blow pipes were used, ' 
heat was so intense, that it required the two welders « 
gaged at the welding, to wear asbestos suits as per Ii; 
Time required to weld this cylinder was 12 hours, at a « 
of $25.40. A new cylinder would have cost $900. 

Fig. 9 shows the same cylinder after it was welded 

In addition to these jobs, we had a great many sma 
welding and cutting jobs of more or less importance and 
finally got through about 9 P. M. At the washroom 
first welder commented, that this was “some day,” but ! ; 
third welder remarked that all the jobs, big and 
seemed to be just like the days, always going by. 
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CUTTING SCRAPS. 


sy T. E. Sturman. 


I e been cutting heavy steel scrap, also doing heavy 
welding exclusively for the past five years and having had 
about twelve years’ experience with electric arc welding and 
at present am employing nine electric cutters and four oxy- 
acetylene cutters, and find that the most profitable and 
economical way of cutting scrap is by the electric arc. 


| have cut scrap at far less than it would cost per ton to 
cut with oxygen alone, that is to say, furnishing electric 





Army Welders on the Mexican Border. 


current at 1% cents per kilowatt hour and labor at $4 per 
day, can cut steel scrap, steel, cast iron, manganese or any 
other hard cutting scrap at cheaper rate than oxygen could 
be furnished without labor, gas or equipment. 

This might be interesting to the four thousand readers 
of The Welding Engineer. I have seen some articles in 
your paper where the electric welding has always been given 
the disadvantage and before a man writes on a subject, he 
should know what he is talking about. A man that knows 
what he is writing about always comes out to be under- 
stood. The facts, figures and good work are the whole 
thing which the welding game consists of. 

In welding heavy work such as rolling mill machinery, 
locomotive frames, street railway work and dredging work, 
by experience which I have had, the electric arc cannot 
be outclassed. The metallic electro welding is excellent for 





First Class Auto Mechanics Are Needed by the Army. 


boiler work, but for heavy section, I would prefer to make 
a weld by the carbon are and can make a weld in 50 per 
cent less time at 50 per cent less cost. On tank work 
metallic electro process should be used exclusively, but I 
know of one firm in particular whom have for twenty-two 
years used nothing except the electric arc for building large 
steel tanks and welding large, heavy sections into pipes 
with the greatest success and efficiency. 

So I would suggest before anyone gives the oxy-acetylene 
welding all the highest honors, he should give the are 
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welding a little consideration and give credit to it where 
it is due. I believe the time will come and not very far 
away, when the oxy-acetylene welding will be done away 
with and the arc electric welding will be standard and the 








Trucks and Other Cars Must Be Kept in Service. Welding Plays An 
Important Part. 


only welding considered, We cannot compete with progress, 
and electricity is the mother of progress, so anything that 
can be done, I would advise our readers to do it electrically. 
GERMANY’S SUPPLY OF BRASS AND COPPER. 
The extent to which Germany is increasing its supply 
of brass, copper and other metals is illustrated by the testi- 














An Army “Welding Shop.” 


mony _ of a wounded British soldier on furlough at home. 
Referring to the large amount of old metal waiting to be 
gathered up after the war, he said it would be chiefly steel, 
for the Germans appear to be collecting the brass in thorough 
fashion for remelting. In several captured German trenches 





These Five Views of Army “Welding Lite” Were Secured Through the 
Courtesy of Mr. H. A. Lindholm, 

and dug outs he had seen little canvas bags partly ‘filled 

with broken fuses, nose caps and other brass scrap, ‘indi- 

cating that this method of collecting is being systematically 

carried out by the enemy. 
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Introduction. 


At the present time the oxy-acetylene welding of copper 
and its principal alloys is not widely practiced. The ma- 
jority of work shops that have been utilizing the process 
now for several years for the welding of articles made of 
iron, steel or cast iron hesitate in extending the use of the 
blow pipe for the construction or the repair of articles made 
of copper, brass or bronze. 

This diffidenece is, in a measure, retarding the develop- 
ment of copper welding, and is mainly due to the very 
poor results obtained by oxy-acetylene welders who at- 
tempt to weld copper plates. 

Many welders, astonished at the ease with which they 
obtain sufficiently strong weld on mild steel, attempt to 
weld copper and its alloys by utilizing the same methods. 
For example, they use as a welding rod a strip of metal 
cut from the plate itself, or a wire of the same nature, 
with the result that the welds obtained by these simple 
methods are of little practical value. Skillful manipulation 
of the blow pipe alone is insufficient for producing strong 
welds, because copper melted by the flame of the blow 
pipe is no longer pure. The added metal—in other words, 
the welding rod—should contain elements capable of pre- 
venting defective welds due to changes in the metal of 
the joint, and the autogenous welding of copper and its 
alloys is only possible when a welding rod specially made 
for each metal or alloy is used. 


From time to time heterogeneous alloys under special 
names have been proposed for the welding of copper, 
usually by individuals incapable of appreciating the dis- 
tinction between a real autogenous weld and a mediocre 
brazed joint. 


The composition of several of these mixtures will be 
examined later on, and will suffice to show the grave error 
in making use of them. Failures, following the use of 
these mixtures, have largely been responsible for the be- 
lief that it is impossible to obtain perfect welds on copper 
and its alloys. 


In addition to the deplorable results obtained by using 
these “special” metals, which, as already mentioned, give 
distinctly inferior results to those obtained with ordinary 
brazing, it is of interest to examine the resistance offered 
by parts welded with metals manufactured specially for 
supporting, without alteration, the melting with a blow 
pipe. The results of tests which are given later demon- 
strate once again that the best method of obtaining encourag- 
ing results in oxy-acetylene welding is to apply in a ra- 
tional manner a method of work scientifically established. 





Translated, 
Exh., A. M. I. Me- 


Oxy-Acetylene Welding of Copper. 
Physical and Chemical Properties—Copper sta 


among the metals in having a reddish color 
red tint observed in the fracture of certain comme 
pers of bad quality, and also in many welds, j 
presence of appreciable quantities of oxide in th: 


of the metal. 


The specific gravity of copper is about 8.9: 
point is about 2,000 degrees F. (1,100 degrees C 
is an excellent conductor both of heat and electrici: 
to its high heat conducting power it is used fo: 


plates and similar purposes, 
welding point of view, 
conduction of heat from the part played on by) 


is a great disadvantage 






OXY-ACETYLENE WELDING ;; 
COPPER, BRASSES and 


and this property 


pipe frequently leads to the defect of adhesion 
welding, and thus every precaution must be take: 


bat loss of 


heat, 


which sometimes complete, 


melting of the metal and always increases the tim 


do the weld. 


The high conductivity for heat of copper slows 


-cooling of the lines that have just been welded, 


increases the possibilities of fracture, 


because 


strength of copper in the heated condition is 
The following figures due to Bengough show t 
temperature on the tensile strength of copper: 


Temperature of Test. 
Degrees 
Fahrenheit. 


Degrees 
Centigrade. 
17 
252 
330 
420 
480 
540 
620 
675 
736 
840 
920 
1,010 


83 
486 
627 
788 
896 

1,004 
1,148 
1,215 
1,357 
1,544 
1,770 
1,850 


Maximum Stress. 


1,800 
1,393 
1,197 
1,043 
823 
570 
287 
169 
141 
105 
60 


21, 


Pounds. 


16.3 


Tons per 


square inch 


It will be noticed that the strength of copper « 


temperature—which is in the neighborhood of 16 tons | 
square inch—is diminished by more than 60 per cent w 
the temperature of the metal is raised to 500 degrees 
is therefore necessary to conduct the welding operation | 
such a manner as to avoid fractures due to contraction 
The electric conductivity of copper is slightly less ' 
Owing to its high electric conductivity 
is used for telegraph, tramway and other conducting wire: 


that of silver. 
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fr 


The welding of copper conductors, omnibus bars, etc., does 

not modify the resistance in the welded joint. The electric 

conductivity is diminished very considerably by even slight 
of impurities. 


traces ba P 
The presence of impurities also modifies many of the 


nical properties of copper. The fractures produced 


a, welded articles are machined or worked hot, and 
which are generally attributed to defective welding although 
often outside the weld altogether, are very frequently due 
to impurities in the metal itself. 


Bismuth is the most objectionable impurity, as even 
a very small quantity renders the metal so brittle that it 
cannot be worked either hot or cold. Antimony and 
arsenic have very sisnilar actions, but the former is much 
more objectionable. Arsenic hardens copper and increases 
its textile strength, and for many purposes its presence is 
not only not objectionable, but is advantageous. Phosphorus 
ameliorates the mechanical properties, but when the quantity 
is large the metal is rendered very brittle. 

Copper is comparatively soft and flows readily under 
pressure, so that it is both malleable and ductile and can 
be rolled into thin sheets or drawn into fine wire, and 
can be worked into any required form by stamping or spin- 
ning. When the metal is worked it becomes hard and to a 
certain extent loses its ductility, but it is restored to its 
proper degree of toughness by annealing. When copper 





Fig. 1. Blowholes in a Copper Weld Executed with An Electrolytic 


Copper Welding Rod. 


is being worked it must be repeatedly annealed to avoid 
fracture, It should be possible to hammer an oxy-acetylene 
weld on copper until the metal is quite thin without show- 
ing any crack, 

The ultimate strength of copper is approximately: 


Pounds per 
square inch. 


Cait I cde aha eitetoticienetincassbeinmenenicnlid 19,000 to 26,000 
OIE a acca ace nase nm nn cherntctneen cscs ntsinyescne 8,000 to 26,080 
Punic INE aide soem noewcceemeetnencenstearemevenbsevevennese 6,000 tO 36,000 
Copper WHE ste ns ..--21------s 8,000 to 60,000 


The specific heat of copper is about 0.094 and its co- 
efficient of linear expansion 0.000006 for each degree Fahren- 
heit rise of temperature. Copper is not acted on by dry air 
or oxygen at ordinary temperatures. It comes into the 
market in ingots of various sizes. The principal varieties 
of commercial copper are: 

1. Electrotype copper, prepared by electro deposition from 
solution. It,is usually very pure. 

2. Best selected (B. S.) copper. This is a very pure 
form, and is mainly used for the manufacture of alloys. 

3. Tough copper. This is the ordinary commercial cop- 
per. Ms 

Copper, when employed by itself, is largely used for 
many purposes, The ductility and the ease with which it 
can be bent‘or set to any required form have led to its 
extensive use of pipe work, hemispherical pans and such like 
forms. Copper, when combined with other metals to form 
alloys, is extensively used for engineering purposes. 

The Melting of Copper. 

The melting of copper in contact with the atmosphere is 
always accompanied by chemical and physical phenomena 
which always tend to diminish the qualities of the metal. 

A copper weld executed with a very pure copper welding 
rod—electrotype, for example, will be found to be riddled 
with blow holes. These blow holes are easily shown by 
cutting the weld transversely and then, after polishing the 
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surface, usually by fine grinding on emery papers of increas- 
ing degrees of fineness, treating the polished surface with a 
solution of ferric chloride acidified with hydrochloric acid 


or other suitable etching fluid. A weld treated in this man- 


ner is shown in Fig. 1. 

The density of copper melted with the blow pipe, is 
diminished very largely by the presence of blow holes. 
The blow holes are caused by the absorption of gases and, 
in the case of pure copper melted with the oxy-acetylene 
blow pipe, on solidification a phenomenon similar to the 
“spitting’ of silver takes place. 

If the oxy-acetylene flame contains an excess of acety- 
lene the absorption of gases and the apparent boiling of the 
metal are considerably increased. 

Copper in the molten condition oxidizes very rapidly; 
this oxidation is extraordinarily intense, and is capable of 
transforming the metal into an actual alloy of copper and 


copper oxide. at |} 





Fig. 2. Copper Oxide in Copper Melted During Welding. 
Magnified 100 Diameters, ; 


Oxidation of Copper, Constitution of Copper Oxide. 


Whenever copper is melted in the presence of air it forms 
an oxide which is very-rapidly dissolved in the metal. It 
is practically impossible to have perfectly pure copper in 
the molten state, as it is difficult to avoid contact with the 
atmosphere. It is for this reason difficult to find exactly 
the melting point of copper. The temperature taken in a 
molten bath of copper is that of a mixture of pure copper 
and dissolved oxide. 


The melting point of copper, containing copper oxide 
up to the point of saturation, is 1,068 degrees C. (1,956 de- 
grees F.). This temperature is the melting point of the 
eutectic alloy of oxide and copper containing four to five 
per cent of oxide. 

This oxide, or cuprous oxide (CusO) as it is called, can, 
after solidification, be present in the weld in several states. 
It may be isolated in bluish crystals grouped in tree-like 
forms and known technically as a “dendritic” structure. This 
form is shown in Fig. 2. At other times the metal consists 
of islets of pure metal surrounded by the alloy of copper 
and copper oxide previously mentioned. This state of oxida- 
tion is shown in Fig. 3, and represents to a magnification of 
50 diameters, the edges of a plate of electrolytic copper 
melted-rapidly with an oxy-acetylene blow pipe properly 
regulated. The white islets of copper surrounded by the 
greyish cement of the alloy copper—cuprous oxide—are 
clearly seen to the left of the figure. 

The presence of crystals of oxide or of the eutectic of 
oxide and copper in the interior of a weld renders the 





































































metal brittle, and cracks are produced under shocks from 
a hammer. Appreciable amounts of oxide present are 
shown by the appearance of the fracture which in such 
cases is granular and of a dull red color. Cuprous oxide 
present in small quantities not harmless—in fact, in 
ordinary commercial copper the presence of a certain pro- 
portion of copper oxide is found essential to the good quality 
of the metal. 

The oxidation of copper is therefore always produced 
when the metal is melted, the oxidation is diminished by 
limiting its contact with the atmosphere. 


The Influence of Flame Regulation. 


The nature of the flame of the blow pipe influences the 
fusion of copper. It is well known that the properly 
regulated flame gives as the products of the first phase of 
the combustion hydrogen and carbon monoxide, but this does 
not prevent the inevitable oxidation by the atmosphere. 

An excess of acetylene in the flame increases the effer- 
vescence or bubbling of the metal. A weld made with such 
a flame contains thereforé a very large number of blow toles. 
Again, the formation of oxide being due to the oxidizing 
action of the atmosphere, the effervescence of the copper 


1s 


Fig. 3. 


In the Part Melted Islets of Copper Surrounded by the Alloy 
Copper—Copper Oxide. Magnified 50 Diameters. 





produced by the excess of acetylene exposes more surface 
of metal to centact with the air and the oxidation is con- 
siderably increased. 

Fig. 4 shows a microphotograph of a sample of copper 
melted in the presence of an excess of acetylene. In addi- 
tion to the two large blow holes, the numerous crystals of 
oxide are noticeable; the left portion contains a very large 
quantity of the utectic alloy of oxide and copper mixed 
with the metal. 

An excess of oxygen gives, in the part of the flame 
utilized for welding, carbon dioxide and water vapor. Car- 
bon dioxide gas possesses the curious property of diminish- 
ing the absorption of gases. The melting of the metal in 
the presence of an oxidizing flame is therefore very calm 
and no effervescence is produced. Nevertheless, carbon 
dioxide and water vapor are energetic oxidizing agents at 
high temperatures, and it follows that the oxidation of the 
metal is very intense. /t is obvious, therefore, that the welding 
of copper should be done with a flame normally. regulated. 

The blow pipe should be held in such a manner that 
the white part of the flame, commonly known as the 
white cone, is at a distance of 4 to % inch from the surface 
of the metal. If the separation is too considerable, in 


other words, if the tip of the white cone is at too great a 
distance from the metal, 


the intensity of the oxidation 
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of the metal is increased, due to the fact that 
tance is increased, the outer mantle of the fla: 
ing carbon dioxide and water 

with the molten metal. 

Conditions that should be fulfilled by a weld; 
rod for use in the welding of copper—In wel 
the welding rod used should satisfy the foll: 
tions :— 

(1) In order to render the work easy, its : 
should not be different to that of copper. 

(2) In order to give a weld free from b! 
must absorb as little gas as possible. 


vapor, come 


molt 


(3) It should contain a deoxidizing eleme: 
of destroying the dissolved oxide. This deox 
ment should diffuse very readily in the 


and give, by the reduction of the oxide, a slag 


no tendency to remain imprisoned in the 


further necessary that the percentage of the 


met 


{ 


element should be just sufficient to purify the m: 
under the blow pipe, as an excess of the deoxidizer » 


the mechanical properties of the weld. 


The use of electrolytic copper does not s 


al 





Fig. 4. Copper Melted with a Blowpipe Containing Excess of Acetylen 
Blowholes and Oxide Magnified 200 Diameters. 


conditions; moreover the welds made with 


pure 


lack strength because it is impossible to destroy th: 


formed during the welding operation. 

It is not possible to destroy the oxide of 
a flux, no matter what composition of flux 
newly formed oxide is dissolved in the molte 
is unaffected by the superficial action of a flux. 


is 


To destroy a metallic oxide, that is, the combination oi 
a metal with oxygen, it is mecessary to use an element 
capable of depriving it of all its oxygen. If, for exampl 


copper 
used 


mh m 


ass 


the oxide of copper is heated in the presence of ca: 


or carbonaceous matters, this latter body, hav 
affinity for oxygen, attacks the oxide, 
oxygen and producing as a result pure copper. 


robbing 


fimg a gre 


it « 


yf 





The separa 


tion of the metal from chemical combination is known 
fr 


reduction and. substances that remove the 
metallic oxides are known as reducing agents. 

The old bronze founders realized the nece 
stroying or reducing the oxides formed in me 
been molten for some time. To reduce the 
swept and stirred the molten metal with gree 
reducing gases from the wood are thus set 


Oo 


xyeen 


ssity 
tal th it 
oxide 


the 


n wood, tl 


free by 


high temperature of the molten metal, the oxides are 
duced and the metal assumes its normal condition. 


(To be continued.) 





THE USES OF CARBON IN WELDING INDUSTRY 
By B. Kopferschmidt 


x 


When the oxy-acetylene welding was in its infancy, before 
there was any established authority, our primitive welders 
perfor ied their operations without any labor or matcrial- 
saving devices. In the course of the evolution of the gas 
welding process, the time has arrived when we can boast 


of a great many new devices, that enable an ambitious weld- 
er to do his work more efficiently and economically. 

Some of the most important devices that have been re- 
cently introduced are carbon plates, blocks, rods and paste. 
These carbon products became so important in the writer’s 
department that some of the principal operations could not 
be performed without their aid. 

The efficiency obtained in vertical cast iron welds made it 
possible to perform the heaviest welds on castings without 
dismantling them: and also reinforce the weld to any thick- 
ness desired, by using a wider carbon block than the weld 
and grooving out as much as desired, so as to obtain the 
thicker weld. .In building-on work, such as lugs, bosses or 
broken pieces of castings, a great saving in time, labor and 
material is obtained. 

Instead of the slow process of building on metal on a 
small vertical edge a carbon, cut out so as to correspond with 
the original lug, is placed against the fracture and the weld 
is made in a horizontal position, quicker, cheaper and better. 
With the latter method 60 per cent of labor and gas is saved. 
No welding rod metal is wasted, as it all melts in the space 
provided by the carbon edges and casting. To build up a 
lug, a corner, or any other broken part in a casting with a 
carbon wall around it, so as to hold the molten metal, does 
not require as much skill as would be required to perform the 
same operation without the carbon. 

Carbon blocks and plates are far more superior than fire 
clay or fire bricks, which are liable to fuse under the heat of 
the blowpipe. When carbon blocks are used, the edges of a 
weld are smooth, regular in shape, which saves machining, 
while the clay or bricks leave the edges irregular, full of 
blow holes, requiring machining. 

Another good feature is that when a cast-iron weld is 
surrounded by carbon blocks the heat is held at the place 
where it will do the most good, and the surface of the molten 
metal is kept from being oxidized by the atmosphere. There 
is also a small distribution of carbon in the molten metal. 
which produces a soft surface at the weld. 

Although we have a great many sizes of carbon blocks and 
plates, the most favorable for acetylene welders are: 6”x6”"x 
1”; 6"x3"x¥4"; 12%x1"x1"; 12”x3"x\", and 15”x6”"x1”. 

The carbon rods are used to save redrilling of holes 
or to make up a center core. The favorable sizes are 4%”, %”", 
%”", %”", 1", 1%", 1%” and 2”. 

The carbon paste is a carbon mixture which at ordinary 
temperatures is plastic, and on heating it becomes as hard 
as the carbon block, without cracking or shrinking from its 
original size. It can be used to block any shape or opening; 
in welding locomotive cylinders it will make an ideal core 
for the portholes. The paste is used in building on metal for 
new teeth on gears, or for protecting threads near the weld- 
ing line. Carbon paste is shaped between the fractured 
teeth and one can weld in the same size teeth and save the 
cost of milling. 

In my visits to some large and small welding shops, this 
product was used very little, or not at all; therefore, it would 
be well to give it a proper test and perhaps others may find 
some more uses that will increase the field of welding opera- 
tions. 





Cast iron becomes harder each time it is melted, therefore 
use a special welding rod containing silicon, which tends to 
soften the weld. 
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EYE PROTECTION FOR WELDERS. 


You all know how a welder’s eyes burn and smart after a day 
spent with the torch, if he is not protected. with the proper 
goggles, and some of you may know of cases where welders 
have gone partially blind after several days of continuous weld- 
ing, even when the eyes have been protected by glasses. ° 

Unfortunately, in a case like the- above, the welder either 
through ignorance or neglect has failed to provide himself with 
the proper kind of eye protection. 


For the benefit of/the men who are just taking up welding, 
let us try to describe the rays of light that eminate from the 
flame of a welding torch All light is composed of the different 
rainbow colors, known as the invisible spectrum. At either end 
of the visible spectrum are rays of light known as the invisible 
rays, and these are the ones that are harmful to the eyes. 

Beyond the red end of the spectrum are the rays known as the 
infra red, and beyond the blue end of the specturm are those 
known as ultra violet. 


Both infra red and ultra violet rays of licht are extremely 
harmful, and investigation has shown us that both of them 
are prevalent when the welding torch is in use. 

The first glasses that were used bv welders to protect their 
eyes were either dark blue, dark smoke or dark amber. These. 
for some reason or other, did not seem to give the desired 
protection, and welders obtained goggles of darker shades than 
they had been using. These simplv cut down the vision of the 
operator and did not seem to benefit the eves. The reason for 
this was that they had no action on the invisible ravs of light. 
or if they had any action, had not sufficient to eliminate the 
danger. 

While conducting some experiments with colored glass, after 
the harmful invisible rays of light were discovered and their 
danger recognized, it was found that by combining certain colors 
of the spectrum that were nearest to the center in color, color 
was obtained that prevented the ultra violet and infra red ravs 
from passing, and allowed the remainder of the rays of light 
to pass. 


A glass of this color seemed to be the ideal one for the pro- 
tection of the eyes of those working under extreme light con- 
ditions. It was only necessary to obtain such a glass in the 
different densities of shades, depending upon the intensity of 
the light. 

After considerable time spent in experiments, it was found that 
the best glass to use for the protection of those doing either ox- 
weld acetylene or electric welding was one that combined the 
discovered color with a smoke color, and it was finally found that 
the two colors—greenish smoke and the new color—could be 
combined in one lens, and this was given the name of 
“Noviweld.” 


Noviweld glass has been given tests by safety inspectors, 
representatives of insurance companies, the Underwriters Labo- 
ratories and by engineers throughout the country, and it has 
been approved as being a glass that gives the required protec- 
tion. 

It is ideal in that it protects from the harmful rays and also 
cuts down on the illumination, just enough so that the workman 
can see to do his work. 





*Paper -by S. H. Polasky (F. A. Hardy & Co.) before Amer- 
ican Association of Welding Engineers, Jackson, Mich. 





Do not mistake malleable iron, which is used in rear hous- 
ings and other parts of an automobile, for cast iron. It 
cannot be welded with cast iron. Use care in welding any 
cast iron which has been previously brazed. Be sure all 
brass has been removed. 
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Welders and the War. 


N 1898 it was not a very difficult matter to secure a com- 

mission in the Army. As a result we put a very poorly 
officered Army in the field. The rest is history. During 
the present crisis we sometimes fear that the Army folks 
at Washington, wishing to safeguard the road to shoulder 
straps, are sitting up so straight they are leaning back- 
ward. 

For certain classes of duty, in connection with the train- 
ing of a big army, inspection of materials, munitions, etc., 
ability from a mechanical standpoint should be the par- 
amount consideration. For instance, the applicant for com- 
mission might possess big shoulders and a sound physique, 
but still be a poor excuse to put in charge of the train- 
ing of welders. We should imagine that ability as a 
welder would come first. 


The people are being told of a mighty fleet of aeroplanes 
we are going to put in the field, also a huge flotilla of 
truck, ambulances, officers’ cars, etc. We in the welding 
trade can realize this means welders aplenty, if aeroplanes 
and automobiles are to be kept in service. Where these 
welders are to come from we are at a loss to know, and 
it is to be hoped the Government will give the matter 
earnest consideration before we are confronted with a sit- 
uation which will be hard to meet. 

In the last few weeks at least three members of the 
trade have been denied admittance to the new army because 
of minor physical defects. Each of these applicants was, 
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“made up throw a most inequitable burden on th: 





however, well qualified to organize the schoo! 
Army Welders must be trained. 








Food Conservation. 


JILE the Food Administration Bill is 

formative stage in Congress and its final 
authority has not been defined, Mr. Hoover, a 
the authority of President Wilson, is endeavori: 
the voluntary aid of the whole American peop! 
paign to conserve food, fuel, power and transp 
is obvious that no legislative action should 
in a work of this kind. 

Every publication, every organization, and « 
in the United States must be reached, not once, 
ten times, but constantly until the war ends. M: 
and children must be enlisted as willing volunte: 
the periodicals they read, the organizations 
to, the moving picture theaters, the billboards, t 
every other channel. 





These are times of perplexity in Washington, \ 
many parts of the war program to be got 
Sometimes it looks as though there was a & 
confusion. Criticism is common, and discourag: 
of the day’s work. But one point stands out alw 
where, unquenchably cheering—we know that edit 
lishers, business men, leaders, and the whol 
people are waiting to go to work loyally the n 
Washington is ready to point out a definite 
done. 

Most readers of technical journals are someth 
than consumers. They are employers, superint 
managers. They are leaders of groups of consu1 
epportunities to influence others in this 
saving. 


matter 





The Draft in Munitions Centers. 


HERE is general approval of the thoroughness 
with which the draft is being put into effect. 

ers are seeing, however, with increasing clearness 
population estimates on which the draft quotas ha 
of production of war supplies. 

Two factors have brought about this injustice 
ence of a large floating population of men of the 
and the very high percentage of aliens in both 
manent and temporary populations. Bridgeport, | 
an example. Its actual population probably does : 
exceed 185,000; its population estimate furnished 
Census Bureau for draft purposes is 278,000, based 
registration of over 26,000. A majority of the regist 
are aliens. The minority citizen element is com; 
largely of young men in training to be the skilled 
chinists, tool and gage makers, forgers and brass 
from whom must be drawn the directing forces of prod 
tion in the coming years, perhaps in a single year 
necessities demand the continued rapid expansion of Brid 
port’s industries such as has marked the past two years 

While it is true that the provision for exemption o! 
trial workers opens a way to hold many valuable 
industry, ¢mployers are none too eager to appear 
the Federal district exemption boards and ask for th: 
tention of large groups of employees. They appreciat: 
under Bridgeport’s conditions the wholesale exemptio: 
factory workers on top of the heavy exemption 
and those with dependents will impose the entire burd«: 
military conscription upon a comparatively smal! class 
clerical mercantile and public service employces a! 
younger men of the professions. 
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SOLDERING ALUMINUM. 
F. E. Totten. 


The writer of this article wants it distinctly understood 
at the start that he is not an advocate of aluminum solder- 
ing in place of acetylene welding, especially in places where 
there is any strain, but in places where there is no strain, 
such as a samdhole or a small crack in a transmission or 
crank case, soldering is easier and will serve the purpose 
very well. : 

There are a great many aluminum solders on the market 
today, and they all doubtless have their merits. 

For the sale of brevity we will only quote four formulas 
of solders designed to solder aluminum, the first of which 
the writer is particularly fond of and if used according to 
directions will give unvarying satisfaction. 

(1) 61 parts block tin, 
36 parts zine, 
3 parts copper. 
(2) 12 parts tin, 
2 parts zinc, 
1 part aluminum, 
1 per cent sodium chloride. 
2 oz. aluminum, 
2 Ib. 2 oz. zinc, 
1 Ib. 11 oz. phosphor-tin, 
5 lb. 7 oz. block tin. 
5 parts tin, 
3 parts zinc, 
2 parts lead. 


The necessary tools are a good, heavy rasp or file, a chisel 
to V out the crack (if it is a crack to be repaired and the 
metal is thick at that point) and a small half-round file 
(an old file will do very well, attached to a suitable han- 
dle) and a convenient source of heat. 

A Prest-O-Lite soldering torch, a gas and air torch: or 
if nothing better can be had a gasoline blow torch may be 
used. 

The first two above mentioned are so far superior that 
whenever possible one or the other should be used. 

If the man who intends to do soldering has no gas and 
air it is a simple matter to unstrap your lighting tank and 
hitch a soldering torch to it with a suitable length of hose. 

The reader must not confuse a soldering torch with a 
so-called soldering iron, as an open, clean flame must be 
used and a degree of heat is required far greater than any 
soldering iron is capable of producing. 

Now for the process of soldering: We will suppose that 
we are to solder a crack in a transmission case. 

With our sharp chisel we will V out the crack nearly 
through the case, being sure to leave no dirt or grease of 
any kind in the crack. Now with our rasp, file a space clean 
and bright for a half inch to an inch all around the crack; 
now follows the tinning operation, which is the one opera- 
tion that must be done right to insure successful soldering. 
Tinning, as its name implies, consists of spreading a thin 
coat of solder over the place to be soldered in order that 
there may be more solder added, and have it stick. 

Turning on our Prest-O-Lite soldering torch until we 
have a good hot flame or our gas and air flame, whichever 
one we are using, we play the flame directly on the spot 
to be tinned, holding the torch just far enough back that 
the greenish inner cone of our flame just touches the metal. 

The purpose of holding that particular part of the flame 
on the metal is to minimize oxidation. When the reader 
is told that freshly cut or scraped aluminum oxidizes quickly 
at ordinary temperatures and much more rapidly when 
heated he will readily see that the outer cone of a flame 
Which is oxidizing must not be used or a film of oxide of 
aluminum will be formed that will make it almost impos- 
sible for the solderer to make his tinning stick. 

\fter the heating has been in progress for a minute or 
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so, taking a stick of solder, aluminum solder in one hand 
and touch the part of your case under the flame gently 
with a slight rubbing motion. If the stick melts and coats 
the surface of your case the case is hot enough to start 
tinning. If it does not melt, continue heating until it does. 

When the case is hot enough to melt the solder, smear 
on a little more of the solder, then lay down your stick 
of solder and pick up your old file; grasp it firmly and start 
rubbing the solder that was smeared around the crack, 
holding your file at an angle of about 45 degrees, and rub 
with the outermost end of the file. Then rub, rub, rub the 
solder in the crack and all around it until you can just feel 
the solder taking hold and every bit of the filed surface 
is covered with a thin coat of solder. It takes time and 
practice and elbow grease to do a good job of tinning, but 
when you once “catch on” it is easy. 

It must be remembered that the flame must be held on 
the spot to be soldered during the entire tinning opera- 
tion. While there is not much danger of melting your 
case, care should be exercised that it does not happen. The 
purpose of the rubbing motion in tinning is to scrape what 
oxide has formed during the heating operation ahead of the 
file, while just behind the file comes the thin coat of solder 
and covers the scraped place before the air has had time 
to attack it. The rubbing also works solder into the pores 
of the case. 

While the tinning is still hot, melt enough more solder 
to fill the ¢rack and make a neat patch, smoothing the solder 
out with the hot file. The solder should be plastic, but not 
“running hot.” 

If you want to make a particularly nice job, take a small, 
flat, smooth pine stick and smooth it up. The wood being 
a poor conductor of heat will not chill the metal and makes 
a very smooth job. 

The flame should not be played on the solder while you 
are smoothing it up with the pine stick, as it will char it 
and solder will adhere to it and drag across your patch, 
making it rough. 

When cold the solder looks very much like the aluminum 
and when struck with a hammer sounds very much like the 
rest of the case. 4 

One need have no fear of internal strains as the heating 
is too slow to cause them; neither is there any danger of 
cracking the case, and no special precautions need be taken. 

The four formulas were quoted more for information than 
recipes that the solder should make up, and I advise that 
he purchase it ready made from some reputable dealer in 
such supplies. 

Positively no fluxes of any kind must be used with alu- 
minum solder. 





WELDING AIDS ECONOMY. 


Since its beginning, the world war has drawn so heavily 
on the metal industries as to seriously interfere with the nor- 
mal production of machinery and metal parts. Soaring metal 
prices and a shortage of skilled mechanics have made it diffi- 
cult for American manufacturers to get new machinery or 
repair parts without considerable delay and investment. 

Now that the United States has been compelled to un- 
sheath the sword a still greater demand for “war goods” is 
inevitable. Millions of tons of machined metal will be 
needed. ‘National safety demands that all available skilled 
labor and necessary metals be thrown on a “war footing” to 
insure the successful outcome of the world war. 

It will be increasingly difficult for the average manufac- 
turer to obtain new machinery and other metal equipment, 
and it bécomes not only a necessity but a patriotic duty for 
every manufacturer to utilize the equipment he has—to re- 
claim for service the broken and worn machinery and parts 
that have hurriedly been consigned to the scrap-pile. 
Today, while manufacturers are clamoring for machinery 
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and replacements, there are literally thousands of the very 
pieces wanted reposing in junk-heaps, rendered unserviceable 
by a break, crack or worn spot. They represent millions of 
dollars in what is now valuable metal and workmanship. 


That practically every piece of this metal equipment, which 
manufacturers have discarded as junk, can be restored to 
service quickly and at a trifling cost by oxy-acetylene weld- 
ing is the subject of a nation-wide campaign being conducted 
by The Prest-O-Lite Co., Inc., of Indianapolis, Ind. The 
campaign, which is being run in general and technical maga- 
zines, points out the possibilities of the process of oxy-acety- 
lene welding and cutting in the conservation of time, metals 
and labor by reclaiming the scrap-pile. 

Aside from a strong dollars and cents’ appeal to progres- 
sive manufacturers, the campaign points out a way of avoid- 
ing costly delays incident to getting new equipment and of 
helping the national conservation movement. 

The practice of reclaiming broken and worn metal parts 
by oxy-acetylene welding, as well as applying the process to 
manufacturing metal products is, of course, not new. The 
process has been in extensive use in thousands of mines, 
mills, foundries and factories for some years. In these days 
of high-priced metals and uncertain deliveries, however, the 
process must hold some interest for every far-sighted manu- 
facturer who has not heretofore looked into its possibilities. 





THE CONTINENTAL CARBIDE POSITION.* 


The economic difficulties caused by the European war, 
now going on for nearly three years, are increasing visibly, 
not only for the belligerents, but also for the neutral coun- 
tries. 

The more the end of hostilities approaches, the more the 
crisis is aggravated. It will certainly reach an unheard of 
degree before the end of the war, of which we cannot form 
even an idea. 

The misery and the rapidity with which it increases, gives 
us with certainty the greater or lesser distance we are from 
the end of hostilities. 

As our readers will have learnt, either through their own 
experience or through their reading, they know that if there 
is not a lack of carbide, there is, in any case, an urgent 
question respecting it. It can be said with truth that there 
is a lack of carbide in the belligerent countries. The de- 
mand for it there has reached, for some time already, an 
extreme intensity. All the newspapers contain permanent 
advertisements reading somewhat as follows: “So-and-so 
many truck loads of carbide wanted.” 

Business in carbide has been done by people of all call- 
ings: Lawyers, chemists, journalists, iron merchants, publi- 
cans, engineers, building contractors; in any case, by many 
people who had nothing to do with the trade before the 
commencement of hostilities. The Swiss. Acetylene Cor- 
poration has also received numerous demands of this na- 
ture, both from Switzerland and from abroad. 

The scarcity of carbide at last led in most countries to 
administrative measures of a very onerous nature. In Ger- 
many a decision of the Federal Council of 12th January, 
1916, ordered the general seizure and stock taking of car- 
bide. The necessary steps were taken in consequence and 
orders issued. By these orders the obtaining of carbide for 
private industries, if not exactly prohibited, has been ren- 
dered practically impossible. For repairs, and also for light- 
ing houses, the use of carbide will, in the long run, be pro- 
hibited. 

The German periodicals for acetylene and autogenous 
welding, which, up to the present, have worked to develop 


*Translation from “The Bulletin of the Swiss Acetylene 
Association,” of March, 1917. 





the use of carbide and acetylene, have been 
look out for and propose other means to repla 
for welding and lighting. It seems ironical 
suggesting today the use of coal gas and of | 
welding, when formerly they showed and pr 
how unsuitable these gases were for important y 
For acetylene lighting only very small burners 
ft. per hour may be employed, of course, pro\ 
users can obtain carbide for this purpose. 

For private industrial purposes in Germany 
of carbide is great. Users would pay willin 
ton of carbide, if it were possible to obtain it a 
which has, indeed, already been paid to int 
And it must not be overlooked that this 1s th 
fairs, although the production of carbide has 
mously increased there, since the war began. 
tion will be this year, according to official estin 
tons. 

In France the conditions are scarcely more f: 
private industries or for the great carbide indust: 
tain cases carbide has already been prohibited 
lighting apparatus. Even the large factories 
exclusively for the national defense have been 
not to stop working, at least to reduce their p: 


In addition, the French production of carbide | 
increased since the commencement of the war i: 
proportion as the German production. This has : 
to be so necessary in France, where acetylene 
are not utilized to replace chemical products 
manure, etc. " 


Any carbide which private manufacturers 
costs an enormous price. Sixty pounds per ton i: 
of 10 tons has already been paid. The normal pri 
bide in France, in full truck loads, is £36 per ton 
the Translator—In France it is customary to se! 
bide by gross weight, i. e., with the drum weic! 
being equivalent to an increase of about 6 per cent 
price.) 


In Belgium and in Holland £80 to £90 per ton 
These countries do not themselves produce carbid: 
they are between Germany on the one side and Fra 
England on the other, they are in a particularly 


‘able position. Germany has prohibited the carriag: 


bide for other countries, while England buys the Norv 
carbide as it is produced. 


What is now the situation in Switzerland? It wou! 
almost mean to compare our difficulties with thos: 
neighbors. It is not realized, in many places, how w: 
been favored up to the present. Nevertheless th: 
must be ventilated, for nobody knows what may happe: 
our country. 





CAST IRON BOILER SECTIONS. 
Editor: Kindly advise whether it is possible to weld 

iron boiler sections, such as hot water and steam sectio: 
house heating boilers, a type similar to the Ideal 

as made by the American Radiator Co. If so, kindly g 
full information as to process, as there is a great deal 
work of this kind, which can be secured, if we can guarant 
satisfactory results. 


Asheville Supply & Foundry C 
Answer: It is entirely feasible to weld cast iron 
sections, such as hot water and steam sectional boilers, 
it would be impossible, however, to give you a set of ge 
instructions covering this work. 
If you will select the particular subject and send n 
pencil sketch of the job completed, I will be pleased to se! 
you instructions and details. Ed 
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OXY-ACETYLENE WELDING in 
MACHINE SHOP, SHOP and 
TOOL ROOM’ 


. By |. H. Rodgers 


Autogenous welding, on account of its adaptability to general engineering practice, has become an indispensable factor in metal 
manufacturing industry. The subject matter herewith shows to what extent this process can be adapted to the requirements of 


general machine shop and tool-room construction and repairs. 


URING the last few years considerable progress has been 
D made in the autogenous welding of metals by the oxy- 
acetylene process, and recently, engineers and manu- 
facturers have realized its undoubted possibilities in lowering 
costs of production. And as an adjunct to the tool room, the 
saving effected by this process has been particularly notice- 
able. In the construction of a jig or fixture, one has generally 
the choice of two methods: To prepare a pattern from which 
a casting is made, or to build up from stock material or 
forgings; each having its own advantages. With the first 
method welding is not required, unless it is to reclaim a 
casting that has been spoiled through error, or developed blow 
holes in machining, when welding would effect the repairs 
rapidly and cheaply. 
It is in the construction of jigs of the build-up type that 
oxy-acetylene welding will be found of the greatest benefit. 


O 
O 


Fig. 1. Stellite-Faced Cutter. 





The majority of them can be built up from old pieces of 
material while the use of intricate forgings is done away with. 
In such cases, the alternative would be to drill, screw down 
and dowel the parts together, a method which never very 
satisfactory, particularly if the jig is subjected to much vibra- 
tion, as the screws always have a tendency to work loose. 
Parts can also be welded quickly together, that, from their 
shape, could not be screwed with any security. Bosses, ribs, 
webs, etc., can be built up direct from the feed rod, allowing 
material of lighter section to be used, and dispensing with a 
great deal of machining. Snap and other gauges of the fixed 
limit type can be reclaimed when worn out, at a very trifling 
cost, by adding new metal to the jaws and regrinding to the 
Proper size. This is one instance only of the innumerable ways 
that the oxy-acetylene plant handles not only efficiently and 
quickly, but very cheaply, the numberless jobs which come into 
the tool room from day to day. 
Case Hardening. 

Ordinary case hardening is generally obtained by carbonizing 

the outside shell of mild steel pieces, thus transforming the 


“Reprint from Canadian Machinery. 


exterior skin to a high carbon steel, giving hardness. Such 
result is obtained by putting the castings or other pieces, in 
contact with incandescent carbonaceous substances, so that the 
metal absorbs the carbon. The characteristics of a case hardened 
piece are shown by the thickness of the skin transformed in the 
steel, and as the percentage in carbon decreases from the outside 
to the inside, a case hardening well done should affect a sufficient 
thickness of metal treated, and the percentage of carbon should 
decrease gradually from the outside to the inside and should 
not be constituted by a film of hard metal without a transitory 
period of the original metal. Case hardening done by means 
of an ordinary mixture made of charcoal, carbonate of baryum, 
or organic matter, leaves a surface which does not split or 
crack even when showing much hardness, because the decrease 
of carbon is regular; but case hardening made by rubbing special 
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Fig. 2 and 3. Oxy Acetylene and Electrically Welded Tools. 















powder (generally containing ferro cyanide of potassium), on 
small parts which are red hot, gives a very hard skin but not 
very thick, which is liable to flake away during tempering. 

The use of the oxy-acetylene blowpipe for case hardening 
permits the obtaining at will, according to the handling of the 
blow-pipe, either of the above described results; that is to say, 
a deep layer with gradually decreasing percentage of carbon, or 
a thin, very hard layer. To obtain deep and quick case harden- 
ing, the blow-pipe should be well regulated and the end of the 
inside tip of the flame should be kept at a distance of about one 
inch of the metal treated; when the desired temperature is at- 
tained, a slight excess of acetylene should. be given. The flame 
contains an excess of free carbon which is very readily ab- 
sorbed by the metal, which is being kept hot by the heat of the 
flame. To obtain a thin and very hard layer, the inside tip of 
the flame should be kept close to the part being treated care 
being taken at all times not to burn the metal. 

The following results have been obtained from experiment, 
care being taken to keep the piece at a cherry red heat while 
being treated: (a) With the white inside cone of the flame 
kept for two minutes, at 54 inch off the metal, open hearth steel 
has been given a high carbon layer of metal % m.m. deep, and 
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the surface of the metal showed a percentage above two per 
cent., consequently giving a case hardening similiar to chemical 
powder. (b) Holding the inside flame of a blow-pipe, with an 
excess of acetylene, 114 in. from the metal during a period of 
ten minutes, the case hardening effected a thickness of three 
m.m, without the exterior skin, showing a richness of carbon 
superior to 0.85 per cent. of carbon. Consequently, case harden- 
ing by the blow-pipe gives very interesting results ; an application 
of 2 minutes is sufficient to give to a surface a hardness com- 
parable to the treatment of the most active hardening powder, 
while by lengthening the application to from 5 to 10 minutes, 
case hardening can be obtained showing a depth of 2 or 3 milli- 
meters, of a very regular character, and with a gradually de- 
creasing percentage of carbon, the highest percentage not being 
high enough to provoke flame during tempering. 
Surface Hardening. 

The use of the blow-pipe for case hardening should not be 
confused with its use for surface hardening. In the first case, 
the excess of carbon purposely produced in the flame, changes 
the chemical composition of the steel being treated, while being 
kept hot with the blow-pipe; while in the second case of sur- 
face hardening, only the heating power of the blow-pipe is 
used as a convenient way to apply heat to the surface of a piece 
of steel, while the rest is kept cool with running water or other 
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Fig, 4. Preparing Tools for Welding. 


devices. This oxy-acetylene hardening process is a cheap and 
rapid method of hardening; it is applicable to such purposes 
as the hardening of the surface of gear teeth, castellated shafts 
and bores, template holes, and in general to the localizing hard- 
ening of any small area upon large articles, particularly where 
the ordinary hardening process would cause distortion that 
would be difficult to remove afterwards by grinding. 
Surface Hardening of High Tensile Steels. 

A system of surface hardening which can be applied to local 
parts of any coating or forging of high tensile steel, without 
involving distortion and without destroying the effect of the 
usual heat treatment to which the whole casting or forging may 
have been subjected, has been perfected. The equipment usually 
supplied for oxy-acetylene welding is used, four sizes of burn- 
ers meeting all requirements. The work to be hardened locally, 
is placed in a tank of water with adjustable overflow, so that 
the water level can be regulated, as while the portion of the 
surface being hardened is instantly heated to the required 
temperature, the whole of the remainder of the article is 
kept as cool as possible by being immersed in water. Should 
the immersion method not be possible, the part not being 
hardened must be kept cool by water flowing over the sur- 
face. The burner is held so that the outer portions of the 
flame flow in the direction along which the burner is travel- 
passes along, the surface is instantly cooled by the cold body 
ing, and the portion of the steel heated should be cooled. 
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_the hardened and the unhardened portions. W 








when intense hardness is desired, by arranging 
water shall flow as close as possible to the tray, 
but not so close as to disturb the flame, becaus 
only liable to put it out, but prevents rapid 
causes irregular hardening. The flame requir: 
of the highest possible temperature and burn 
even under water, this high temperature being 
adjusting the flame as for welding, and then i 
pressure of the oxygen so that the flame changes 
appearance from a white cone to a bluish strea 
when observed through smoked glasses. In this 
essential to success is the speed of the heating 
of the remainder of the forging or casting, leavi: 
maximum hardness of which the steel is capable 
and quenched in cold water. 

To obtain a thin, but intensely hard surfac« 
be hardened should be just below the surface of 
the impinging flame blowing the film of water 
normal depth of hardening is about % inch, but 
depth, up to % or ¥% inch, can be obtained by 
longing the heating. A slight wave or rotary 
should be given the flame to avoid burning th: 
the steei. Contrary to what might have bee: 
even with the hardest steels, there is no tende: 
hardened surface to crack or flake away fron 
hardened portion. In a number of cases mad 
amination, not a single instance shows any parti 
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Fig. 5. Lathe Tool with Welded Tip. 




















process in the above case is applied only to hig! 
steels, it is of interest to engineers to note that 
and black heart malleable iron castings can also 

a glass hard surface by hardening in this manner wit 
oxy-acetylene process. 


Stellite and the Field Opened to It by Oxy-Acetylene. 

This wonderful high speed tool metal (which t! 
facturers claim is “not a steel, but its master,” and 
will cut out 25 to 300 per cent faster than the best 
speed steel, is so hard that it cannot be forged and will 
as well when red hot as when cold), had one very 
disadvantage, which very considerably retarded its 
general adoption; this disadvantage was its brittleness, 
generally prevented stellite being used in the solid 
form, but necessitated its use in a tool holder. Apart 
the general objections to tool holders of using stellit« 
only partially successful, as even with the best des); 
tool holders, it was impossible to support the meta! 
up to the cutting edge, with the result that any slig! 
or an extra hard spot encountered, the stellite would }: 
away through want of sufficient supporting. The total | 
was supplanted to a certain extent by using electric w: 
tipped tools, but as is subsequently pointed out, el 
welding is limited to certain straight work of predeter 
section, and consequently this did not overcome th: 
culty to any great extent. 

Stellite can, however, be worked with perfect ease, 
no limitation as to size or shape, under the oxy-acet 
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blow pipe. An oxy-acetylene stellite built tool gives an ideal 
tool, presenting the extremely hard cutting qualities of the 
stellite, with the absence of tempering and minimum of 
grinding; supported homogeneously on a low grade steel 
shank which will withstand the severest shocks and has the 
same hardening adaptability and heat radiating features of 
a solid tool. The method of tipping is different to the weld- 
ing of high speed steel, in this respect, that no previously 
prepared tip is needed, but the stellite is used in the form 
of a filling in rod and fused direct on to the shank, which 
has been preheated in the ordinary way; %-inch stellite 
rod has been found to give the best results. This method 
of facing has the particular advantage that any form or 
shape of tool or cutter can have the cutting edge lined with 
stellite. Fig. 1 shows a very interesting example of this 
work. The cutter in question was an ordinary rough cutter 
for boring 6-inch high explosive shells; it was machined 
on the cutting edge % inch wide and Ys inch deep, and then 
built up with stellite, ground and put into service, and up 
to the time of writing it had bored 119 shells without any 
further grinding, and was still in good condition. A stellite 
tipped rough turning tool turned sixty shells with only one 
grinding of the tool. Small ordinary circular tools for fac- 
ing shell base plates, tipped with stellite, gave equally good 
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Fig. 6. Profiling Cutters Repaired. 
results, and in no case of the tool under test did the stellite 
come away from the shank of the holder, when fused on by 
the oxy-acetylene process. 

Welding High Speed Steel. 

It is perhaps in the field of welding high speed steel tips 
to carbon steel shanks that the greatest saving can be 
effected; with the present price of high speed steel at $3 per 
pound, a tool for ordinary heavy work of 1%-inch section, 
would weigh approximately 9 pounds, and would cost, with- 
out any labor charges for forging, etc., about $27. The 
relative cost of a tipped tool using % pound of high speed 
steel at $1.50 and 8% pounds of carbon steel shank at $1.02 
(12 cents per pound), giving a total cost of $2.52. It will 
be found in actual practice that the cost given for the tipped 
tool is excessive, as the high speed tips are made up from 
short pieces of steel, broken cutters, etc., which have only 
a market value of scrap steel, and the shanks, except in the 
czse of very large users, are pieces reclaimed from the scrap 
pile. 

There are three methods in general use of welding these 
tips: (a) by means of welding flux; (b) by the electric 
process, and (c) by the oxy-acetylene process. The first 
method has been adopted in a number of shops with varying 
degrees of success, due largely to the fact that each engineer 
has his own ideas as to the ingredients of the flux. A patent 
has, however, recently been granted covering a specific 
flux; but irrespective of the kind of flux used, its field of 
operation is strictly limited. In the second method, that of 
electric welding, the limitations refer more particularly to 
the capital outlay necessary, which prevents the system be- 
ing adopted in any but large plants where welding work is 
continuous. Also, the preparation of the tools in electric 
welding has to be carefully thought out, for it is essential 
in making a butt weld that the cross sectional area of the 
two pieces be equal. This entails considerable loss of time 
and material in grinding the necessary clearance. To il- 


lustrate: Fig. 2 shows a tool that has the necessary clearance 





for use, but which it would be practically 

weld electrically, while Fig. 3 shows one that 
electrically welding, but would require conside: 
for use. These welding limitations do not a; 
tlux or oxy-acetylene welding. 

It must also be remembered that with the el: 
the heat is bound to be concentrated upon t! 
welded, and no local annealing of the metal ar: 
is possible, as is the case when gases are em; 
question of local annealing is one of vital 
There are, of course, certain classes of w: 
electric welding is the most suitable method ¢ 
in general, a gas welding plant is better and : 
to general work shop use. 

The third method, oxy-acetylene welding, | 
tions outside the skill of the operator. Tips ca 
or irrespective of the size or shape; broken cu 
welded together, or additional metal can be u 
the gaps, etc. Ina perfect weld, the union of t 
should present the same chemical composition 
characteristics as the jointed surfaces. Und 
ditions the entire joint posesses a homogeneo 
and no variation in the mechanical properties s!| 
closed in the different portions. This is whe: 
acetylene process is distinctly in advance of a 











Fig. 7. 


Repairs to Flat Boring Cutters. 


present in general use. It uses as a filler, metal of 
the same chemical composition as the parts to be weld 
and when combined with this is an advantage of 
any shape or size of tool with equal ease, it can be 1 
fully appreciated why a gas plant for general work 
use, is better and more adaptable. 

Preparing Tools. 

The general practice adopted for repairing or tipping lath 
planer, or other metal cutting tools is to bevel the sha: 
as shown in Fig. 4. The lower view shows the shank p 
pared for welding, and the upper view the appearance of t 
tool after the weld has been made. This can be done most 
economically by the blacksmith when forgtng; the tips 
should also be cut by the smith to the approximate shape 
to saving grinding as much as possible, and also with a view 
to utilizing all odd and small pieces of the more expensiy 
grade of steel. 







. Preheating. 

With the object of avoiding as much as possible, the i: 
terior oxidization of high carbon steels, it is good practic: 
after the shank and tip have been prepared, to heat befor 
welding, and to weld with a powerful blow pipe, reducing 
the time of welding to the minimum, thus obtaining a mor 
homogeneous weld. Preheating should be arrested at a red 
heat, which permits of a regular execution of the weld by 
avoiding local overheating, the interior oxidization being less 
intense and the work more rapidly performed. At all times, 
it is advisable to reduce as much as possible, the interval 
between the commencement and completion of the fusio: 

Welding. ‘ 

The shank and tip having been preheated, the forme: 
should be placed on the welding bench and the steel 
placed in position and tacked; that is, attached to the s! 
with a small piece from the welding rod. The too! s! 
then be turned on each side successively and welded in 
the space left by the beveling, to the uniform servi 
the tool, care being exercised at all times to avoid play! 
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the flame too long in the one spot, as this has a tendency 
to burn the metal. 
Filing Materials. 

The welding material used for welding high speed steels, 
to carbon steel shanks, may be either Swedish iron or 
vanadium steel rods, the latter giving the best results of the 
two. In special cases, such as welding a broken cutter or 
filling up a gap on the cutting edge of a boring cutter or 
drill, steel of the same quality as the defective tool should 
be used. e 

Heat Treatment. 

A point that many manufacturers overlook, is the physical 
properties of high speed steel and ordinary tool steel; these 
are so different that strains are set up by welding, unless 
the pieces are heat treated before they have a chance to cool 
down from the welding heat. Therefore, to obtain the 
greatest efficiency, a furnace should be near the welding 
bench, where heat treatment can be accomplished; in gen- 
eral practice, where the life of the tool is of short duration, 
the tool is not treated in the furnace, but buried in lime 
or asbestos as soon as welded. 


Examples of Oxy-Acetylene Welded Tools. 


Straight tipped tools are used in very large numbers and 
actual working experience has been that they are equal in 
every respect to solid tools, and when properly welded and 
hardened, the tips wear to the last small piece. Fig. 5 
shows one of these tools, (a) shows the tool used for rough 
turning, tipped ready for use, and (b) shows the condition 
of the same tool when it comes out of the machine shop for 
retipping. These tools are comparatively easy to weld, and 
therefore will not be of so much interest as the following 
examples, which demonstrate the oxy-acetylene process oc- 
cupies a field entirely its own, doing work that cannot be 
done by any of the other welding processes. 

Circular tools are used for various kinds of profile work, 
and their delicate construction often results in cracking or 
breaking when being hardened or defects may develop after 
being put into service. In Fig. 6 are shown several of these 
tools that have been effectively reclaimed after breaking. 
Th¢y are 1% inch outside diameter, 4 inches long and a ¥- 
inch hole drilled through the center; the sizes given are of 
course not standard, as they have to conform to the par- 
ticulars of the tool box in which they are being held. (A) 
shows a tool which was broken in three parts, evidently 
due to overheating or hardening, It was weldéd up, using 
high speed steel as a filler, afterwards heat treated and re- 
hardened, and then put into service; after three days of con- 
tinuous work (day and night shift), during which time it was 
reground as necessary, it showed no defects at all and could 
not be distinguished from a new solid tool. At (B) is 
shown the same type of tool beveled at the edges on the 
grinding wheel ready for welding. At (C) is shown one 
with a chip broken out of the side, ready for filling up, and 
(D)_ one that was worn too short to be properly held in 
the tool post, being welded on to a carbon steel and con- 
struction. , 

Every engineer knows the difficulty and expense in keep- 
ing flat boring cutters up to standard dimensions. They 
are generally made in two sizes, finishing and roughing, the 
general practice being to make them to the finished-size, 
and when too small for this purpose regrind them for the 
roughing operation. It is also known that the life of these 
cutters is very short and erratic; sometimes they will strike 
a hard spot in the steel being worked, and burn, leaving 
a gap that very often destroys the cutter altogether. In 
other cases the cutter cracks through or a piece will break 
off, thus destroying the tool unless some satisfactory means 
can be used for reclaiming the same. These cutters can, 
of course, be machined down to form smaller cutters for 
other work, but the initial cost of the original machining 
has been lost, and most manufacturers will be able to esti- 

maid ‘s eer: Re. 





mate what that loss represents in their own 
Fig. 7 is shown several flat boring cutters t! 
successfully reclaimed from the scrap pile; 

a cutter that had a gap on one of the cutting 
dicated by the dotted line, which was filled i: 
of the same grade as that of the cutter with . 
sults, making the cutter as good as new. At | 
a similar cutter that was broken, with the pic 
welding, and (C) shows another cutter where 
part was lost. This cutter was successfully bu 
original size with added steel of the same grad 

The size or shape of cutter or tool, or the : 
break, make no difference whatever to the pr: 
stated previously, the only limitation is the 
operator. Examples like the foregoing could 
indefinite numbers, but each one would only be 
of the fact that an oxy-acetylene plant in th: 
is not a luxury, but a stern necessity. 

Operation. 

Despite the fact that welding work generally 
more scientific basis than formerly, along wit 
with which an oxy-acetylene plant can be hand 
so that sufficient knowledge may be acquired in 
days to enable a man to turn out useful and 
work, the successful attainment of high skill 
is still a difficult matter and considerable practi 
centration are essential to become perfect 
manipulation of the blow pipe. It should be bo: 
that there must necessarily be different grades 
operators in exactly the same sense as there 
grades of tool makers, machinists, etc., as pe: 
more a human than a mechanical factor. Indeed 
handling the oxy-acetylene torch has been one 
recurring difficulties that manufacturers of th: 
have had to contend with. In the ordinary cou: 
room work, when a difficult of intricate tool « 
be made, the foreman generally picks out one 
men to do the job, and in case of failure, th: 
thoroughly investigated and the blame apportio: 
ingly; but with the oxy-acetylene process, sent: 
variably passed without any investigation, and 
verdict is, “It is no good for that kind of wor 
summary treatment is due, in a great measure, t 
of knowledge of welding principles; not only 
of operators, but also on the part of their forem: 

It is not to be understood from these rema: 
number of welding operators are necessary, but i: 
work of a specific nature, a man should be train: 
derstands the nature of the material he has to 
tool work, cutters, etc., such as described in this art 
good tool backsmith or a man skilled in tool tem; 
the ideal material from which to obtain the best 
















' FLUE WELDING. 

Editor: We have a job of welding seventy flues, : 
in diameter with oxy-acetylene process. Can you 
information which might help us? We are expecting 
new pieces 12 inches long and weld in each end 
About how much will each weld be worth? 

McK ittrix 

Answer: We do not quite understand what you ar 
to do. If you are lengthening out the flues by 12 inches 
the old flues at-a slight bevel and make a butt weld 
say that you are going to weld in each end of the 
and we are somewhat in doubt as to whether you m: 
butt weld to a new piece or weld into the flue sh: 
you are going to weld the flue to the sheet by all means 
an article on page 19 of the February issue of The |! 
Engineer, as this is @ very complete description 0! ‘! 
rect method of handling this work. 

If you desire further information, please sen a 
of proposed work. Edit 
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LOCATING CRACKS IN CRANK SHAFTS OR OTHER 
CASTINGS AND FORGINGS. 


In the course of welding heavy crank shafts and other 
important equipment forwarded to our Jersey City shops for 
repairs, we have fqgund in many cases that while the part to 
be welded will be broken clear through in one place, there 
would also be one or more additional hair-line cracks which 
would usually give trouble later on if not welded at the same 
time. We presume that the strain thrown on the casting 
when the break occurred is often sufficient to start small 
cracks elsewhere. Sometimes these cracks are so minute that 
they are not visible to the naked eye, and it is extremely 
difficult to locate them no matter how carefully the entire 
section is cleaned and inspected. 

A very efficient method which we are now using is to paint 
the entire section with a mixture of whiting and alcohol. 
The whiting and alcohol should be mixed together to form a 
good white paint not too thin. This dries very quickly and 
becomes discolored by grease or dirt in the small hair-line 
cracks so they show up very clearly. We cannot say that this 
method would show up a crack in a brand new casting, as it 
appears that the small amount of grease which usually works 
its way into these small hair-line cracks is what causes the 
whiting and alcohol to become discolored. The part to be 
painted should of course be thoroughly cleaned of all sur- 
face dirt or grease before applying the whiting and alcohol. 

Of all the crank shafts sent us to weld, we believe that it 
is a conservative estimate to state that one out of every 
three has contained additional cracks which were only made 
visible by the whiting and alcohol method. If these had not 
been found the shaft would probably have broken later on in 
one of those locations. 

We recommend to our customers that they follow this 
practice, as it is much cheaper to complete all the necessary 
welding in one operation than to have the shaft break in 
another location and have to go through the welding and 
machining again.—Reactions. 





MONTHLY MEETING OF WELDING ASSOCIATION 


The regular monthly meeting of the American Acetylene 
Welders’ Association was held at Jackson, Mich., the first 
week in August. Several matters of importance were dis- 
cussed and six new members were admitted. Several com-~ 
mittes were appointed, and in this connection the president 
said, in part: 

“One of the most important committees that I intend to 
appoint tonight is the Examination Board. We have been 
receiving a great many requests from welders for an effi- 
cient examining board. I know the spirit of our own men 
favor examination, to see what they lack and what they 
ought to study. 

Examining Board 

G. W. Evans, Lansing, Michigan. 

U. S. Barton, Battle Creek, Michigan. 

J. H. McIntosh, Jackson, Michigan. 

A. F. Dillon, Jackson, Michigan. 

J. Bruderer, Detroit, Michigan. 

The duties of this board are to meet once a month for 
the purpose of examining welders or cutters, as to their 
proficiency, and issue diplomas as to their qualifications. 
The board is to report once every three months to the Ex- 
ecutive Committee. 

Nominating Committee 

S. Goldfarb, Jackson, Michigan. 

C. Briggs, Jackson, Michigan. 

G. H. Sherwood, Jackson, Michigan. 

G. W. Evans, Lansing, Michigan. 

U. S. Barton, Battle Creek, Michigan... 

The duties of this committee are to present to the organ- 
ization, at the annual meeting, a list of candidates, two 
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names for each office. The officers shall be yo 
rately. 
Auditing Committee 

G. W. Evans, Lansing, Michigan. 

A. W. Young, Jackson, Michigan. 

G. H. Sherwood, Michigan City, Indiana. 

The duties of this committee are to examin: 
of the Treasurer and Secretary, and report at 
meeting. 

Program Committee 

A. F. Dillon, Jackson, Michigan. 

F. M. Butler, Detroit, Michigan. 

E. G. Cady, Jackson, Michigan. 

The duties of this committee are to present a 
the meetings of the ensuing year, at the annual 

Membership Committee 

L. B. Mackenzie, Chicago, III. 

A. F. Dillon, Jackson, Michigan. 

E. G. Cady, Jackson, Michigan. 

F. E. Totten, Jackson, Michigan. 

E. E. Myrick, Jackson, Michigan. 

The duties of this committee are to receiv: 
tions for membership and investigate the quali 
each applicant, and report to the Executive Co: 
action. 

Ways and Means Committee 

H. S. Smith, Indianapolis, Indiana. 

P. F,. Willis, St. Louis, Mo. 

L. B. Mackenzie, Chicago, IIl. 

P. D. Taylor, Roswell, New Mexico. 

F. E. Totten, Jackson, Michigan. 

The duties of this committee are to devise a 
plans for raising money and carrying on the \ 
organization. 

Safety First Committee 

P. F. Willis, St. Louis, Mo. 

F. E. Totten, Jackson, Michigan. 

John Bruderer, Detroit, Michigan. 

The duties of this committee are to devise and dir¢ 
first ideas and report at each monthly regular meeti 


Efficiency Committee 

P. F. Willis, St. Louis, Mo. 

G. W. Evans, Lansing, Michigan. 

H. Sidney Smith, Indianapolis, Indiana. 

The duties of this committee are to devise and 
operations to be performed more economically 
ciently and reports to the Executive Committee at the 1 
monthly meetings. 

Investigation Committee 

G. W. Evans, Lansing, Michigan. 

S. Evanier, Pittsburgh, Pa. 

John Bruderer, Detroit, Michigan. 

The duties of this committee are to investigate all 
that may arise from members or from. any concern an 
report to the Executive Committee at each regular 
meeting. 














Electric Welding Committee 

C. Belcher, Jackson, Michigan. 

H. A, Purdy, Jackson, Michigan. 

C. T, Blake, Jackson, Michigan. 

The duties of this committee are to attend to all « 
spondence, give free advice and examine members engage’ 
electric welding. They are to report to the Executive Co! 
mittee every three months. 

Entertainment Committee 

S. Goldfarb, Jackson, Michigan. 

C. Belcher, Jackson, Michigan. 

G. H. Sherwood, Jaekson, Michigan. 

A. N. Lewis, Jackson, Michigan. 

R. J. Gusenbar, Jackson, Michigan. 
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Perspirauon Outlet 


* . . 
The Hardy Welding Goggle with Noviweld Lenses 
Trage Mark Reg. U. 8. Pat. Off. 
is pre-eminently the best safety goggle ever made for the protection 
f the eyes of Oxy-Acetylene Welders and Electric Welders 
Deseriptive booklet sent upon request. We carry in stock and can supply 
immediately any style of safety goggles. For any purpose. 
F. A. HARDY & COMPANY 


John H. Hardin, President 


10 S. Wabash Ave., Chicago 15 W. 36th St., New York 














WELDING PHOTOGRAPHS 


We make a SPECIALTY of 
photographing welding jobs 
Chicago Architectural Photographing Co. 


140 So. Dearborn Street Chicago, Illinois 








Oxy Welding 
Acetylene me APP aratus 


Cutting and sie omy ve... 
and Supplies 


UNITED STATES WELDING CO., Minneapolis, Minn. 





Safety — Economy — Efficiency 


—buy Imperial Equipment. Catalog and prices on 
complete line of apparatus and supplies mailed on 
request. 


Imperial Brass Mfg. Company 
522 So. Racine Ave. - - - CHICAGO 





Welding and Cutting 


Apparatus 
High and Low Pressure 


MESSER MFG. CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA, 

















The Latest Book on Welding 


Oxy-Acetylene 
Welding and Cutting 


182 Pages Fully Illustrated 


By P. F. WILLIS 
Price, Postpaid, 50 Cents 


Written by one of the oldest and 


CONTENTS most progressive authorities on 
ga. peg? AS the subject of — An up- 
D pier to-the-minute text book, written 

8, Welding and Cutiing ro for the purpose of giving the 
Installation, apter 5, Pre- welder the greatest amount of 


poe me ’ eer information yal the oy — 
: eren i cost. The rst 1,000 volumes 
ale. et yd t, ga, of will be sold at 50 cents after 


pf eal and Pigs, | C yup; which the price will be advanced 
Parts. to $1.00 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. 





M. KEITH DUNHAM 
Consulting Engineer 





50 Church Street, New York City 
Specializing in 
Oxy-Acetylene Apparatus and Use 
Improvement of Equipment Accident Prevention 


Redesigning of Manufactured 
Articles to Meet Welding or Cutting Requirements 


Lowering of 
Operating Costs in Welding or Cutting 








Norway Iron Welding Rods 


Immediate Shipments. 

Y in., 3/16 in. and 4 in. by 20 in. long. 
Copper Coated—Best on the Market. 
WRITE FOR PRICES NOW. 
Also, all other kinds of rods, wires 


and fluxes. 


Bierman Everett Foundry Co. 
Irvington, N. J. 











“SUPERIOR” Welding—Cutting—Carbon Removing 
Equipment and Acetylene Generators 
Welding Torches, Lead Burnin: ing: Sheet Metal, Battery 
Torches, CUTTING TORCHE Safety Front Oxygen 
Regulators, Acetylene Regulators and GAUGES. 





Cast iron rods, Norway steel, 
Aluminum rods, American steel, 
Manganese rods, Swede steel, 

Tobin (drawn) Aluminum solder, 
Asbestos paper Carbon blocks, 
Vanadium, Hose, 

Nickel steel Goggles. Fluxes. 


“SUPERIOR ELECTRO” COPPER COATED CAST 
IRON RODS (something new) 
“TELEGRAPH” us your orders ioe never sleep). 
Orders filled Day and Night 


Superior Oxy Acetylene Machine Co., Hamilton, Ohio 
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The duties of this committee are to take charge of any 
outing, visiting, lectures or conventions held by the associa- 
tion, and to make a program for such events tor the enter- 
tainment of the members and families. 

The association will hold an outing the first Sunday in 
September. It was also decided to start a library in Metal- 
lurgy, Chemistry and Welding, and authors and editors will 
be asked to donate works of interest. 

A paper on eye protection for welders was read by Mr. S. 
H. Polasky, of F. A. Hardy & Co., Chicago. 


NEW PREHEATING BOOKS. 


Two new publications, of interest to the welding trade, 
have been issued by the Hauck Manufacturing Co., 140 
Livingston Street, Brooklyn. Bulletin No. 90-W is entitled 
“More Heat At Less Cost.” It describes the use of Hauck 
oil burning torches in the welding shop. Some very good 
suggestions are offered the welder and torches of various 
sizes are fully described. 

Bulletin No. 89-W is entitled “Practical Heat Application 
In Auto and Repair Shops.” This book also contains many 
good illustrations of the proper method of preheating weld- 
ing jobs. .Both books will be sent on application to the 
Hauck Manufacturing Co. 


IMPROVED WELDING TORCH. 


The Bishop Babcock Becker Co. has marketed a new 
welding torch as illustrated above. This torch has a single 
tube’ and it is therefore possible to do the lightest and 
heaviest welding by simply changing the tubes. 

The manufacturers state that when the proper gas pres- 
sure is obtained it is practically impossible for this new 


torch to back fire, regardless of the size of tip used. This, 
feature will be appreciated by every user, as it not only 
saves a great deal of time, but eliminates considerable 
trouble. 

Attention is called to the fact that while this welding torch 
is durably constructed it is light and easy to handle, being 
designed to fit the hand. It is said that the torch is simple 
to operate and skilled labor is not required. The illustra- 
tion shows that the valves are conveniently placed below 
the handle, and a proper mixture is secured without diff- 
culty. The manufacturers, whose general offices and fac- 
tories are located at Cleveland, Ohio, will be glad to give 
further particulars, and will send a complete catalog de- 
scribing their oxy-acetylene welding and cutting apparatus 
upon request. 


BUFFALO DENTAL 50 YEARS OLD. 


The Buffalo Dental Manufacturing Co., of Buffalo, N. Y., 
wish to announce their Fiftieth Anniversary in the manufac- 
ture of high class specialties for brazing and welding pur- 
poses, such as brazing blowpipes; preheating blowpipes; foot 
blowers and power blowers for air blast, etc. 

In all these years they have kept abreast of the times and 
improved these appliances to meet the varying conditions in 
the grades of gases, so the operator using the “B. D. M. Co.” 
product might be sure he has the best the market affords, 
and rest assured it will perform successfully the duties for 
which it was designed without loss of time or temper. A new 
catalog “B, X.-50” just from the press will be found.a most 
valuable reference work, and may be had for the asking. 
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NEWS. 

Members of the International Acetylene Ass, 
in New York on August 3rd for the purpose . 
the desirability of holding the regular convent: 





R. M. Klein has been appointed sales manage; 
ternational Oxygen Co. 





Mr. M. Keith Dunham, of New York, is spend 
of weeks in Chicago. 





R. W. Austin, formerly with the Imperial P, 
facturing Co., has started a business at 613 W. 
Boulevard, known as the Austin Welding Works 


BERMO WELDING PLANTS 
OXY-ACETYLENE 
13 Years Successful Record 


$25 to $250 


Guaranteed. Write for Catalog and Easy Terms 
BERMO SUPPLY COMPANY, Omaha, Neb 


AMERICAN TORCHES 


Set the Standard in 


OXY-ACETYLENE 
Welding and Cutting Apparatus 


Our Model O. W. Outfit is designed for heavy work and wi 
the constant service that the blacksmith and boilér shop demand 

An injector type torch recognized as the most efficient and due | 
actness of construction cannot be made to backfire. Large weldin; 
are entirely out of the range of the ordinary welding outfit are success 
easily accomplished with the AMERICAN positively non-backfiring 














Write for descriptive booklet 


AMERICAN WELDING CO., Inc. 


2724 Michigan Ave. CHICAGO, ILLINOIS 


Classified Ads 


Help Wanted—25c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 

Other Ads—50c per line, minimum 4 lines. 
Count 8 words to line. Add 6 words for keyed address. 














Wanted—Salesman to solicit subscriptions to The Welding 
Engineer, or furnish names of possible readers. Compensatio 
good. Correspondence confidential. Write Mackenzie. 


For Sale—Clayton Oxygen Compressor, 3 stage machine for 
compression up to 2,000 pounds. Displacement per minute 
cubic feet at 150 revolutions per minute; a first-class machin 
in strictly fine condition for immediate shipment. Address 
D-140, care The Welding Engineer. 


Wanted: A first-class oxy-acetylene welder for all kinds 
of auto work, aluminum especially. There is an especial ad 
vantage in this position. Good hours, good salary and rapid 
advancement after proving worth. Give full particulars i: 











first letter or no notice taken. Address Welder, Box 9 
Copley Sq. P. O.; Boston, Mass. 
Wanted: First-class oxy-acetylene job welder. State ex 


perience in detail and salary expected. Address Faster: 


care The Welding Engineer. 





Wanted—Oxy-acetylene welder wishes position. Highest 


references. Address R 2, care The Welding Engineer 
Wanted—An experienced acetylene welder. Communicat: 

with the Independent Welding Works, 510 East Water Street 

Syracuse, N. Y. 
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Westinghou oe 


lelding Equipment 












Don’t Scrap Castings— 


Weld Them 


Shrinkage cracks, blowholes, misruns or similar de- 
fects can be built up with 


Westinghouse Electric 
Arc Welding Equipments 


The value of the welding outfit as a money saver has multi- 
plied during the past two years, owing to the increase in the 
cost of materials and supplies used in foundry practice and the 
rush for production. 





CONTROL PANEL 





It will pay you to investigate the possibilities this set affords 
you. 


Write for complete information 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


MOTOR GENERATOR SET 









New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 








Large bevel gear on which two new teeth and crack have been 
repaired. 





Four Thermit welds on locomotive frame on the Missouri Pacific 
Railroad. made without removing the frame from place. 





New crank pin welded in by the Thermit Process. 





Pe 


Thermit Does th 
Heavy Weldin: 
and Does It Righ 


The Thermit Welding Process 
the only one that is best adapted | 
repairing of heavy sections (see | 
lustrations). 








Thermit will repair such sections 
quickly and economically.’ Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 


If you have a breakdown 


wire or telephone our nearest office 
and we wil! proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 
No. 1779, and tells how the work is 
executed and how you can do the 
work yourselves. 


Goldschmidt Thermit Co. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicago 
103 Richmond Street, W., Toronto, Ont. 
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